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THE CHILIAN WAR SHIP ESMERALDA. : 

The Esmeralda was built by Messrs. Armstrong, -Mitchell 
& Oo,, to the order of the Chilian Government, and only 
recently sailed from the Tyne for that country. Her con- 
struction was begun in 1882, and occupied rather more than 
two years. She might bave been dispatcbed much sooner, 
but was prevented from leaving the Tyne owing to the war 
between Chili and Peru. 

Her dimensions are: Length, 270 feet; breadth, 42 feet; 
displacement, 3,000 tons; draught, rather over 18 feet. 
When fully stored, armed, and equipped for sea she carries, 
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in addition to. several smaller guns, two 25 ton guns, each 
with a projectile weighing 45) pounds, with a penetrative 
power at the muzzle estimated at 21 inches of iron armor. 
The chief characteristic of the vessel is her speed. In her 
trial off the Tyne a few weeks ago she accomplished 18°28 
knots per hour, being thus the fastest cruiser in existence. 
Tronclads, says Sir William Armstrong, are almost useless 
for the protection of our merchant ships from depredation at 
sea, nor could mercantile and passenger steamers be adapted 
so as to act successfully as cruisers. What we want are 
powerful swift cruisers of the Esmeralda type, and a 
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number of these can be constructed at the cost of a single 
ironclad. 

The hull of the Esmeralda is steel built; she is framed on 
the ordinary transverse system, and is not wood-sheathed 
or coppered. There are three complete decks. The upper 
or gun deck is about 11 feet above water, and upon it all 
the heavy guns are carried in the open. The main deck is 
about 5 feet avove water, and it is occupied throughout by 
most excellent quarters and cabins for officers and crew, for 
whom good natural ventilation and light are secured. The 
lower, or protective, deck is of 1 inch steel, and extends from 
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stem to stern; it is strongly arched in the athwartship direc- 
tion, having a curve of about 4 feet. At the middle line this 
deck is about 1 foot below water, at the sides it is about 5 
feet below. It forms a roof or shelter to the hold space sit- 
uated below it, and in the space thus protected are placed 
the vitals of the ship—magazines, shel] rooms, engines, boil- 
ers, etc. 

Minate water tight subdivision of the hold space below the 
protective deck, and of the space between it and the main 
deck, is effected by means of transverse.and.longitudinal bulk- 
heads and of horizontal flats or platforms, Magazines, shell- 
rooms, etc., are also converted into separate watertight com- 
partments. All openings in the protective deck are trunked 
up by water tight steel casings to the height of the 
main deck, and surrounded by cellular coffer-dams, which 
can be packed with canvas, oakum, or other material which 
would readily check the inflow of water if, in action, the 
trunk casings were shot through. This coffer-dam protec- 
tion resembles that long used by the Admiralty constructors 
in vessels of the central citadel type; and another feature in 
the Esmeralda in which Admiralty practice has been imi- 
tated isin the use of cork, packed in cellular spaces, as a 
safeguard to her buoyancy, stability, and trim in case the 
sides in the water line region should be riddled in actiun. 
The steel deck is intended to be chiefly useful in protecting 
from shell fire the vital parts situated below it, and this pro- 
tection is greatly increased by the conversion of the spaces 
between the main and lower decks into coal bunkers. 

She has twin screw propellers driven by two independent 
sets of machinery. The engines are horizontal, and on the 
two-cylinder compound principle. The cylinders are 41 
inches and 82 inches in diameter, and the stroke is 36 
inches. 

The armament is exceptionally heavy and powerful for a 
ship of such moderate size; and the mountings are of a 
very novel character, representing some of the latest pro- 
ducts of the famous Elswick factory. It includes two 25 
ton 10 inch breech-loading guns, six 4 ton 6 inch breech- 
loading guns; two rapid fire 6 pounders, of Captain Noble’s 
design, and a number of machine guns, The 25 ton guns 
are mounted as bow and stern chasers, and have an arc of 
training of about 240 degrees—120 degrees on each side of 
the keel line. They are carried on central pivot mountings, 
and fire over a ‘‘glacis” formed by the ends of the upper 
deck, The engraving illustrates the nature of the mount- 
ings. On the rear of euch slide is a strong steel screen, pro- 
tecting the captain of the gun; and within the shelter of 
this screen are placed the hydraulic and other gear by which 
the gun is trained, moved in or out, elevated, and depressed. 
Hydraulic mechanism, of Elswick design and manufacture, 
is employed for these heavy guns, and used for loading as 
well as working them. A very few men thus suffice, and 
these are well protected from rifle and machine gun fire. 

One important feature in the arrangement is the strong 
steel loading station built in the rear of each gun. This is 
really a large steel house, within which are the upper ends 
of steel tubes, extending down to the magazines and shell 
rooms. By means of hydraulic hoists the projectiles and 
cartridges are lifted through the tubes into the loading sta- 
tions, being sheltered in their transit. 

Having reached the loading station, the gun is hid fore 
and aft, and run in on the slide, being elevated for the pur- 
pose of loading. After the breech piece has been withdrawn, 
the projectile and powder charge are rammed home; and 
throughout the operations the powder is protected from rifles 
and machine guns. With large charges exceeding 2 cwt. of 
powder for the 10 inch guns, this is a matter of great im- 
portance. The penetrative power of these 10 inch guns is 
represented by 21 inches of iron armor; and both of them 
can be fought on either broadside, as well as being used for 
chasers. 

On each broadside there are also three 6 inch 80 pounders, 
carried 9n central pivot automatic carriages, and having a 
horizontal range of training of about 180 degrees, 

The Esmeralda has also a very good auxiliary armament 
with which to deal blows upon an enemy similar to those 
against which her men are exceptionally well protected. 

We are indebted to the Hv gineer aud the Graphic for these 
particulars and for our illustrations. 


White Bricks. 

M. Hignette, in the Bulletin technologique des Ecoles nation- 
ales @ Arts et Metiers, describes a new ceramic product from 
the waste sands of glass factories, which often accumulate 
in immense quantities so as to occasion great embarrassment. 
The sand is subjected to an immense hydraulic pressure, 
and then baked in furnaces at a high temperature, so as to 
produce blocks of various furms and dimensions, of a uni- 
form white color, which are composed of almost pure silex. 
The crusbing load is from 370 to 450 kilometers per square 
centimeter. The bricks, when plunged in chlorhydric and 
sulphuric acids, show no trace of alteration. The product 
has remarkable solidity and tenacity; it is uot affected by 
the heaviest frosts or by the action of aun or rain; it resists 


very high temperatures, provided no flux is present; it is}. 
very light, its specific gravity. being only 1°5; it is of a fine |. 


white color, which will make it sought for-many architec- 
tural effects in combination with bricks or stones of other 
colors. . 
et 
Workers in -bleacheries where chlorine is largely used 
are singularly exempt from all germ diseases, but suffer 
from special ailments induced by inbaling that gas. 
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GRINDING REAMERS, 

Every machinist knows the tendency of reamers to chatter 
and leave flutings. The most careful handling could not 
always prevent it. For aremedy the scores or flutings of 
the reamers have been made of uneven numbers, so that a 
space should oppose a tooth; and sometimes a ‘‘ slashed ” 
or spiral tooth has been cut instead of astraightone. But 
no remedy has heretofore been found that is so effectual as 
careful using and a very light scraping chip. 

In a large establishment for the manufacture of hand and 
machine tools, some experiments have been made with 
reamers with a result of nearly, if not entirely, removing 
this tendency to chatter. The remedy is in grinding the flutes 
or teeth on their face or cutting side, so that they present a 
sharper angle to the work, and cut rather than scrape. 

After the reamer bas been fluted in the milling machine 
or the crank planer, and hardened and tempered, it is sub- 
mitted to the action of anarrow, round-faced emery or co- 
rundum wheel, that cuts under the straight face of the flute 
and projects its head forward, making a more cutting angle. 
Trials on very bard charcoaliron castings seem to prove the 
advantage of this after-grinding. This test was proved on 
a hole for a taper fit. The finished steel pin was placed in 
the reamed hole, and driven to seat by a Babbitt metal bam- 
mer. When driven back there was not a mark of the ream- 
er’s work, although the pin had been oiled to show the 
marks if any there were. Lampblacking the reamed hole 
and then driving or pushing in a plug of wood turned 
and covered with white paper gave. a clear smut without 
any corrugations. In use the reamer cut so freely that no 
forcing was necessary, 

+0 
WHAT THE DOCTORS SAY ABOUT BICYCLE RIDING, 

Those who work the pedals of the graceful bicycle will, 
unhappily, find little to commend their favorite exercise in 
the columns of the medical journals. From time to time 
there have appeared the results of inquiries of the medical 
faculty into the effect produced upon the body by continued 
bicycling; and though a verdict may scarcely be said to have 
been rendered, the evidence presented proved, in some 
eases, sufficiently convincing to condemn the practice. The 
latest opinion on the subject is contained in a paper con- 
tributed to the London Lancet by Dr. 8. A. Strahan, of 
Northampton. Neither Dr. Straban nor those who preceded 
him on the subject condemn bicycling altogether; but when 
indulged in constantly and especially when the course tra- 
versed is rough or hilly, they agree that it leads to serious 
disorders. Inthe case of growing boys, Dr. Strahan declares 
tbat the amount of pressure upon the perineum directly 
affects the prostate, the muscles of the bulb, and indeed the 
whole generative system. ‘‘The pelvis,” he says, ‘is 
flexed upon the thighs or rolled forward. This rolling for- 
ward of the pelvis is slight in easy riding, and very marked 
in fast riding and bill climbing. Now, when the body and 
pelvis are bent forward, the ischial tuberosities are raised 
from the saddle, and the whole weight of the body, save 
what is transmitted to the pedal by the extended leg, is 
thrown upon the perineum.” 

This results, he says, in irritation and congestion of the 
prostate and surrounding parts, tends to exhaust and atrophy 
the delicate muscles of the perineum, and leads to early im 
potence. Many cases could be cited where races have be- 


; come almost totally impotent from immoderate equitation, 


as the Tartars, and partially so from the same cause, as the 
Indians. Like others who have written on the subject, Dr. 
Strahan speaks of the ‘disease of the Scythians,” but 
doesn’t tell us just what it was, We know that they were a 
warlike race und continually in the saddle, and can only 
conclude that he means this constant perineal pressure re- 
duced them to the wretched condition in which Hinpocrates 
tells us he found them. Hippocrates says: ‘‘ Their bodies 
are gross and fleshy; the joints are loose and yielding; the 
belly flabby; they have but little hair, and all closely resem- 
ble one another.” Yet bicycling is said to be ten times as 
severe on the serineum as riding. 
et 4-0 
THE EADS SHIP RAILWAY. 

The working model of Captain James B. Eads’ plan for 

the Atlantic and Pacific ship railway, now in process of con- 


499} struction across the Isthmus of Tehuantepec, has been 


brought from London, and is now on exhibition in this city, 
in the basement of the Mutual Life Insurance building, 
Nassau and Liberty Streets. Asa specimen of fine mechani- 
cal work this model is quite remarkable, and probably sur- 
passes anything of the kind heretofore construcied. 

It represents the hydraulic lifting dock. by which the larg- 
est ships are quickly lifted out of water; the railway cradle 
and truck, by which the great vessels are transported across 
the country; and the bydraulic turn table, by which truck 
and ship are rapidly revolved to meet any required changes 
of direction in the line of travel of the railway. 

The gigantic size of the cradle truck that bears the ship 
overland forbids the employment of curves of a less radius 
than twenty miles; bit by means of the hydraulic turn table, 
which is simply a great float, the largest vessel may be 
turned, switched off to pass other vessels, and run upon any 
desired diverging track, thus obviating the necessity of 
curves in the railway track itself. 

The Tehuantepec Ship Railway will be 134 miles in length. 
It commences on the Atlantic side at Minatitlin, and will 
terminate on the Pacific side probably at Sulina Cruz. 

The working model now shown is made toa scale of 
three-quarters of an inch to a foot, and occupies a length of 


NOVEMBER 22, 1884.| 


Scientific American. 


321 


about thirty feet. The model ship floats in water over a 
hydraulic pontoon, on which the railway cradle truck is 
placed. The working of the pumps soon raises the ship, and 
she rises out of water supported on self-equalizing by- 
draulic jacks, arranged in such manner that the lifted vessel, 
although above the water, may still be said to float thereon. 
Screw blocks attached to the truck cradle are now run up 
and secured against the ship’s keel and bottom at many 
poivts. The bydraulic jacks are then released, which leaves 
the ship secured within the truck cradle, ready for the over- 
land trip. Wherever a turn in the road is to be made, or 
vessels coming the other way are to be passed, the ship and 
truck are run upon a floating pontoon, the height of which 
is quickly adjusted, and the ship is revolved to the degree 
desired, to reach the diverging track, and the journey is 
then continued. 

The various parts of this wonderful model are made to 
work with surprising ease and accuracy. Captain Eads’ 
plans for the practical realization of this great ship railway, 
including the working mode), were examined and indorsed 
by hundreds of the leading engineers in Europe, and there 
appears to be no doubt in their minds of its complete suc- 
cess. The estimated cost of the railway is only forty-five 
millions of dollars, and it will have a greater capacity for the 
transfer of ships than the proposed Panama Canal, on which, 
it is said about one hundred millions of dollars have 
already been spent, although the work may be said to have 
only just really begun. 

men 0 
Photo Enlargements on Canvas, 

What is the best and cheapest method of producing an en- 
larged photograph from a small negative on canvas for the 
use of the colorist in oils? This is a query, says tbe British 
Journal of Photography, that comes to us with a certain de- 
gree of frequency. The question is one which admits of 
some latitude. It presupposes the existence of several meth- 
ods, some of which are cheap; others—irrespective of cost— 
good. Having a small negative of a portrait, how are we to 
enlarge it in a cheap yet good style? 

One of several methods which forces its attention upon 
us at the present time is that by the transfer of a collodion 
film from the glass plate, upon which it has been taken, to 
the canvas upon which it finds a final resting place. 

Let us suppose that an artist is desirous of having «certain 
face and bust transferred to canvas. It is first of all neces- 
sary that the apparatus for producing a large image of the 
original be at hand. If daylight be the luminant employed, 
then the question is reduced to one of extreme simplicity. 
The negative is erected in such a manner as to have the sky 
as its background, and at a right angle to it is placed the 
lens by which an image is to be formed. A screen for re- 
ceiving this image is erected at the other side of the lens, and 
the optical conditions are thus rendered complete. 

We will now presume that the enlarged image has been 
obtained in a co)lodionized glass plate of any reasonable di- 
mension—such as twenty or thirty inches in length by a pro- 
portionate breadth—and that it has been treated in such a 
manner as to insure permanence as well as the requisite 
amount of detail. What then? While the collodion image 
is being washed, let usturn our attention to the canvas upon 
which it is to be placed as a final support. 

Cunvas prepared for painters is readily procurable from 
those artists’ colormen who make a specialty of this depart- 
ment of artisticrequirements; and we now take it for granted 


that a sheet of such canvas has been oblained. The first ; : wiee ¥ 
‘cure an overwhelming majority to the navy of either France 


thing to do with it is to sponge it all over with soda (mono- 
carbonate) and water until every trace of greasiness has quite 
disappeared, allowing the water to flow freely over the sur- 
face. When this is the case a moderately strong solution of 
gelatine, containing a feeble admixture of chrome alum, is 
sponged over or otherwise applied to the surface of the can- 
vas, and allowed to become quite dry. It is, indeed, better 
that such canvases should be kept in stock ready for use. 

Let. us now revert to the collodion image upon the glass 
plate. When it is found to be well developed and still clear 
in the shadows, the plate is laid, glass side down, upon a 
block or tablet which has been erected at one side of the 
siuk at which the development and washing have been ef- 
fected. The canvas, previously sponged over with water 
until plastic, is laid face down upon the collodion film, and 
pressed into close contact by means of the squeegee. 

It is, of course, understood that the glass plate, previous 
to receiving its coating of collodion, shall have been 
thoroughly wiped over with a rubber charged with finely 
powdered French chalk or with a solution of beeswax in 
turpentine orothersolvent. We find in our own practice that 
French chalk answers the purpose admirably, and, as it is 
cleanly and easily applied, we commend its usg to all who 
try this process. 

The plastic canvas, now quite wet, must be pressed into 
intimate contact with the equally wet collodion film coa- 
taining the image, and the plate is then laid down upon a 
flat table, a few folds of blotting paper, backed by a thick 
pad, being superposed. This must remain undisturbed for 
a short time, after which a trial may be made at one corner 
to see if the canvas when raised carries with it the collodion 
film, which becomes detached from the glass in favor of the 
textile fabric. If the film be found to attach itself to the 
canvas, the latter should be carefully raised from the glass. 

The great advantage of effecting the transfer previous to 
the canvas and film becoming dry is that the film adheres in 
a most perfect manner to the canvas—certainly adapts itself 
more perfectly to the textile character of the fabric—and 


dries flat ; whereas, if the transfer be not made until the film 
has become quite dry, the surface is of a shining and glossy 
character, being, indeed, then a transcript in regard to me- 
chanical smoothness of the surface of the glass, which from 
an artistic point of view is somewhat offensive. 

When the canvas is stretched out so as to become quite 
dry, the collodion film will, upon being dried, be found to 
have become “‘ part and parcel ” of its surface. There will 
be no gloss, but the interstices of the textile fabric will be as 
plainly shown through the thin collodion image-bearing film 
as if po such pellicle were superposed upon its surface. 


EEE in i cil din an 
Swift War Ships. 


An opinion was at one time prevalent to the effect that a 
high rate of speed could only be attained by vessels of very 
large dimensions, until Sir E. J. Reed demonstrated the fal- 
lacy of this assumption by designing the Pallas. The Iris 
and Mercury, designed by Mr. N. Barnaby, and the Sfax, of 
the French Navy, designed by M. Bertin, which are the swift- 
est cruisers of the respective navies, are vessels of consider- 
able size; but Herr Dietrich, chief constructor of the German 
Navy, has shown that a high rate of speed can be got out of a 
cruiser of, comparatively speaking, insignificant dimensions. 
We refer to the Blitz, launched in 1882, which is a vessel of 
only 1,380 tons. She carries an armament of one 434 inch 
and four 33g inch Krupp guns, as well as torpedo discharg- 
ing apparatus, and is propelled at a speed of 16:2 knots by 
engines of 2,816 indicated horse power. The successful per- 
formances of this craft have, no doubt, induced our own 
and the French naval authorities to follow suit, the former 
with the Alacrity and Surprise, and the latter with the ves- 
sels of the Condor type. 

We have already observed that speed is, in our opinion, 
the most important requisite of a modern cruiser, even if it 
is purchased to some extent at the cost of her fighting 
power. Messrs. Sir W. G. Armstrong, Mitchell & Co. have, 
however, proved that an enormously powerful armament 
can be combined with a high rate of speed in vessels of 
moderate or even small dimensions. The Protector, for in- 
stance, is a vessel of only 900 tons; yet she steams 14:2 
knots, and carries one 8 inch and five 6 inch breech loading 
guns. The Japanese cruiser Tsukushi is another vessel of 
the Elswick type. She has a displacement of 1,500 tons, 
steams 17 knots, and mounts two 10 inch and two 4% inch 
breech loading guns. The largest vessels of this class at 
present afloat are the Italian Giovanni Bausan and the 
Chilian Esmeralda, sister ships. The Esmeralda has a dis- 
placement of 3,000 tons, a mean speed of 18°3 knots per 
hour, and carries two 10 inch and six 6 inch breech loading 
guns. It is not probable that her designer, Mr. W. H. 
White, will rest satisfied with these results, and we may 
therefore expect to hear of even still greater achievements 
ere long. Unfortunately, the British Navy bas not as yet 
derived any benefit from the experience and enterprise of 
the Elswick firm; and while Italy, Austria, Japan, China, 
Chili, and other possible enemies are availing themselves of 
our national resources, we are ‘‘ fascinated ” by the activity 
prevailing around us, and are seemingly incapable of ener- 
getic exertions. The smaller foreign naval powers, notably 
Germany, are watching the gradual decline of our naval 
supremacy with evident satisfaction, as their second rate 
fleets are thus brought into greater prominence. The Ger- 
man Navy is composed of seventy-tour steamships, includ- 
ing twenty-seven iron clads, which force is sufficient to se- 


or England, should the interests of the empire necessitate 
its active participation on one side or the other in the 
event of war between England and France.—The Engineer. 
Sean aE EREEEne dD tain cae 
Armor Experiments at Spezia. 

The following statement of the results obtained during 
the recent armor plate trials at Spezia is from an Italian 
source, and has not been verified by us. We have no rea- 
son, however, to question its substantial accuracy in all re- 
spects. It willbe seen that the gun has again scored a vic- 
tory, and in so far the armor controversy assumes another 
phase. In a letter to the Times marked by all his great 
ability, Sir E. J. Reed criticises unarmored cruisers, and en- 
deavors to show that their destruction must be certain should 
they encounter an ironclad. The Spezia experiments, how- 
ever, seem to indicate that the only armor which can be of 
any real use must be so thick and of such enormous weight 
that the construction of a small high-speed armored cruiser 
is out of the question. In other words, the fact seems to 
be that against such guns as those carried, let us say, by the 
Esmeralda, vessels of the Penelope or Bellerophon type, 
carrying moderately thick armor, would be as badly off as 
the Esmeralda herself, while the greater speed of the latter 
ship would place her in a position to fight or not just as she 
pleased, and to fight when and how she liked. 

The experiments against armor, which took place on the 
1st October at the polygon of Muggiano by the Royal 
Italian Marine, have excited a lively interest in the ma- 
rine and in military circles. These experiments had been 
ordered by the Minister of Marine to find out exactly the re- 
sistance of the armored redoubts of the Italia and Lepanto, 
clad with Schneider steel or compound:plates, and above all 
to ascertain the effective power of the new Armstrong 48 
centimeter breech-loading gun, with forged and tempered 
steel projectiles of best quality. For this purpose there had 
been erected three targets representing the redoubt of the 
Italia. The plates were placed agaiust a backing of teak 


© 1884 SCIENTIFIC AMERICAN, INC 


wood 520 millimeters thick. The plates measured all three 
8,050 millimeters long by 2,600 millimeters wide, by 
480 millimeters thick, and were all fixed to the backing by 
eighteen bolts. One of the plates was forged Schneide: 
steel from the works at Creusot, and two of the compound 
type from Cammell’s and Brown’s works. In all experi- 
ments hitherto made, chilled cast iron or steel cast projec- 
tiles had been used with a velocity not exceeding 470 me- 
ters atimpact. In the experiment of the 1st October, not 
only were forged steel Krupp projectiles used—which are 
supposed to be the best at present—but they were also fired 
with a velocity of 580 meters, é. ¢., with 100 meters more ve- 
locity at the point of impact than in the previous tests. 

The introduction of these two new factors in the firing 
were, as had been perfectly foreseen, of such a nature as to 
modify the results obtained. In effect, the Schneider and 
the compound plates bad until now broken the projectiles of 
medium quality, such as cast iron and cast steel, at the first 
shock. Such shot produced in the plates damage varying 
according to theirdegree of fragility, without piercing them. 

The new forged steel projectiles, such as those of Krupp’s 
make, possessing tenacity and great cohesion, require, in 
order to break them, an effort and space of time infiuitely 
greater than those of cast iron or brittle metal, so that their 
effort of penetration or punching the material of the plates 
has time to develop itself before the pieces of the projectile 
become separated. 

In the test of the 1st of October, the circumstances fore- 
seen by the competent authorities were completely verified. 
The 43 centimeter Armstrong gun was charged with four 
bags of 8714 kilogrammes each, being altogether 350 kilo- 
grammes of progressive Fossano powder, and a perforating 
hollow projectile of forged and tempered steel from Krupp’s 
works at Essen, weighing 835 kilogrammes weighted. Un- 
der these conditions the initial velocity measured at each dis- 
charge wasan average of 572 meters, and the target being at 
a distance of 99 meters from the mouth of the gun, an ave- 
rage velocity at impact of 568 meters was the result. The 
projectile had therefore a total energy of 18,700 meter tons 
at impact, that is to say, the energy required for piercing an 
iron plate 99 centimeters thick, according to the formule of 
the French Navy. 

Under such conditions of firing, which have never hither- 
to been produced with any gun, the following results ‘were 
obtained: The first shot fired against the Cammell plate 
pierced it and the backing, dividing the plate into six large 
pieces by radial cracks. The shot was broken up, the point 
being carried to the sandhill, distant 15 meters, which it 
entered to a depth of 400 millimeters. The second shot was 
fired against the Brown plate. The results were similar. 
The plate was divided into four pieces only by radial cracks, 
but the steel face was torn off round the point of impact. 
The projectile was more broken up than in the first shot, and 
the point was found lying ata distance of 7 meters in the 
rear of target, ¢.¢., in the front of the sandhill. The third 
shot was fired against the Schneider plate. The projectile 
pierced the plate neatly, like a punch, forming a circular 
hole 580 millimeters diameter. ‘Ihe plate was divided into 
three large pieces by radial cracks. The projectile was 
found to be least broken up of the three, and the point to 
have entered the sandhill to a depth of 1,400 millimeters. 

The compound plates have therefore, it appears, shown 
more resistance to penetration than the steel] plate, although 
they were more broken, as anticipated, but no portions were 
stripped from the targe!, and the lateral support which the 
compound plates have from the adjoining plates when fixed 
on the ship’ssides would place them there under much more 
favorable conditions than in the Spezia experiments; while 
the same conditions would not increase the resistance of a 
softer material, such as the Creusot steel plate or an iron 
plate. As compound plates 48 centimeters thick under fav- 
orable circumstances have shown such resistance to penetra- 
tion at close range and normal fire of the present most pow- 
erful gun, it is evident that, when placed ona ship—espe- 
cially at an angle, as in the Lepanto and Italia—they will 
afford perfect security against the attack of the same gun 
when fired at any probable distance and under the most fav- 
orable circumstance which are likely to exist in actual war- 
fare. They have also the well known advantage of resisting 
the projectiles from small guns better than steel plates. 
These can be destroyed by projectiles whicb would have 
very little effect on compound armor.—Zhe Engineer. 


tl 0 i 
Treating Tellurium with Nitric Acid. 


It is generally admitted that in the reaction of tellurium 
and nitric acid the only product is tellurous anhydride. 
M. Klein in a former communication described a basic tel- 
luric nitrate obtained on attacking tellurium with a large 
excess of hot dilute nitric acid. The authors having re-ex- 
amined the matter, find that on treating tellurium with nitric 
acid there is formed—(1) a solution of tellurous hydrate 
soluble in nitric acid (at about 0°); (2) a tellurous nitrate, 
which is decomposed at 70° to 80°, forming tellurous appy- 
dride and a basic nitrate. This tellurous nitray is formed 
at about 20°, and is decomposed spontaneously on standing: 
even in the cold, into basic nitrate and, anhydride. The 
basic teiluric nitrate is also decomposed by water. The 
properties of tellurous anbydride have been very incorrectly 
described. It is spoken of in the text-books as slightly 
soluble in water. But it is almost as insoluble as barium 
sulphate, 1 part. requiring for Solution 150,000 parts of 
water.—D. Klein and J. Morel. 
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IMPROVED BENCH STOP. 


In the annexed engraving, Fig. 1 is a perspective view, 
Fig. 2 a sectional side view, and Fig. 3 a cross sectional 
view of a bench stop lately patented by Mr. John Adams, of 
Walton, N. Y. The case is formed with top flanges, so 
that it may be let into and fastened flush with the top of the 
bench; and on the under side is a tube to receive and guide 
the post. The post, A, passes through the tube, and carries 
at its upper end the stop proper, B, which is of suitable 
form and attached to the post by a screw as shown in Fig. 
2. The stop is made with a cross slot that receives the 


ADAMS’ IMPROVED BENCH STOP. 

shank of a spring clamp, F, the end of which projects 
through a slot in the side of the case, so that the spring is 
held at the side of the bench for clamping the work. The 
spring may be set in or out for holding thin or thick mate- 
rial, and it is clamped to the post by a screw and nut. 
When not needed it may be put in from the opposite side, as 
in Fig. 3, or entirely removed. Upon the under side of the 
case are lugs to which is hung a clamp, E, whose lower end 
bears on the pust, and upper end extends up through the 
bottom of the case. In the upper end is clamped a thumb- 
screw arranged so as to take a flange on the case and force 
the lever against the post, thereby holding the latter firmly 
at any elevation, 

With this stop, work can be held upright or flat on the 
bench, or at any desired angle, so that the plane can be held 
level. The spring clamp can be used in place of a vise for 
holding boards. The parts are easily adjusted, both thumb- 
screws being convenient to use, and it is adapted for all 
wood working done on benches. 


ee 
FOLDING TOP CRIB, 


The accompanying engraving showsachild’s crib recently 
patented by Mrs, Charlotte P. Allender, of Cuba, New York. 
To the corner posts of the crib, which are made with up- 
ward extensions connected at the ends by cross-bars, are at- 
tached the sides and ends in the ordinary way. To the rear 
posts and the rear halves of the top cross-bars are secured 
longitudinal bars. The forward parts of the top cross-bars 
and the front posts are provided with rack sections, which 
are hinged to each other and to the inner longitudinal bar, 
so that two or more sections can be turned back to give ac- 


ALLENDER’S FOLDING TOP CRIB. 


cess'to the ¢rib. To the lower corners of the one section 
are attached*dowel pins that enter holes in blocks on the 
posts, to prevent the section from swinging outward. This 
section is fastened down by a hook or other suitable means. 
The crib is placed upon casters, and at one end is a ‘handle. 
With this construction the crib—which the inventor terms 
the Excelsior Folding Top Crib—can be readily moved from 
place to place, and the child is prevented from climbing ‘or 
falling out, 
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AXLE LUBRICATOR, 

The barrel, or cylinder, A, serves as a reservoir for the oil 
to be fed to the bearing—for instance, the arm of an axle 
ov which a vebicle runs, as indicated in the engraving. In 
the interior of the barrel is centrally held, by end bearings, 
a screw on which is placed the plunger, B, fitted liquid 
tight, so that none of the oil can escape behind it. One end 
bearing of the screw consistsof a pin entering a recess in 
the end wall of the chamber, and the other end is journaled 
in aremovable end cap. By turning the hand wheel, C, the 
piston may be moved toward the axle arm to force the oil 
through a channel to the axle. Thecap permits the insertion 
of the piston and access to the latter for repair or removal 
at any time required. The barrel is filled with .oil through 
an opening in the top closed by a suitable cap. The lubri- 
cator is secured to the axle by a clip, which may at the same 
time serve to fasten the tongue, hounds, or any other part 
of the running gear. 

The lubricator being attached to the axle, the piston is 
moved back as far as it will go, when the oil is poured in. 
By reversing the motion of the screw, at any time required, 
some of the lubricant can be forced to the exterior of the 
axlearm. ‘The channel enters near the top of the chamber, 
in order that no oil will flow therefrom except as it is forced 
out by the piston. 

This invention has been patented by Mr. Henry Keller, of 
Corpus Christi, Texas. 

$49 
Oiling the Waves, 


Oiling the waves has recently heen the subject of investi- 
gation and exhaustive report by Captain H. W. Chetwynd, 
R.N., Chiet Iuspector ot Lifeboats, at the instance of the 
Royal National Lifeboat Institution of Great Britain. The 
Telegraph, London, reports the result as follows: 

“Various conditions of the sea and all mannerof oils were 
tested, and in reference to the latter Captain Chetwynd says 
tbey are all very much alike in their effect. Only very 
small quantities of oil indeed were necessary for covering 
a considerable distance with a smooth, glassy surface. The 
effects of this oily film in rollers that would endanger the 
safety of small open boats was most marked. It entirely 
stopped their breaking, leaving only the undulations or roll 
of a harmless swell, and thereby robbed them of their dan- 
ger; but in surf of sufficient magnitude to be of importance 
to a lifeboat, or such as are ordinarily encountered by them, 
this effect was very much modified, and frequently entirely 
absent. On more than one occasion, in a moderate surf, 
which the oil was entirely ‘killing,’ if a larger breaker than 
the surrounding one rose the oil was powerless to check it, 
and the sea broke through it, covering boat, gear, etc., with 
oil. Its want.of power to overcome the dangerous part of 
a heavy surf in shoal water (viz., the break) was clearly 
shown on more than one occasion, even when the oily film 
could be distinctly seen on the surface between the breakers. 
It seemed to fail in a very marked and curious way to have 
any effect on breakers caused by a heavy ground swell, and 
not by wind, on the coast of Cornwall. To be any protec- 
tion, says Captain Chetwynd, it must be applied to the sea 
from the boat or vessel in the direct line from which the seas 
are advancing, and at sufficient distance to give it time to 
spread and act upon the waves before they reach the vessel 
to be protected. This could only bedoxein a lifeboat in two 
positions, viz., first, when anchored and lying head to sea 
and tide; and, secondly, when running dead before the sea 
for the shore. In any other position, even supposing the oil 
to be calming the sea, it would most probably be impossible 
to keep the boat within its influence, and proceed toward a 
wreck, or other desired point, at the same time. This diffi- 
culty would be considerably enhanced by the fact of the 
tide or current, on the greater part of the coast, setting with 
more or less velocity along shore. Under these circumstances, 
Captain Chetwynd is of opinion that no practical advantage 
can arise from the use of oil in the boats of the Institution, 
and he cannot, therefore, recommend its being supplied to 
them. 

‘* With respect to its use as a protection to ordinary open 
boats in (to them) dangerous surf or breakers, the experi- 
ments appear to demonstrate clearly that, although it cannot 
be considered a ‘specific’ certain to insure immunity from 
danger in all cases, yet in many cases it would prove a very 
material protection, and go far to insure the boat passing 
safely through what would otherwise prove very dangerous, 
and possibly fatal, seas, and on that account alone its adop- 
tion cannot be too strongly urged for boats having or likely 
to have to encounter these dangers, As to the effect of oil 
in the open sea, Captain Chetwynd could not make personal 
experiments, but from well authenticated cases he believes 
that it is considerably more beneficial than off shore, and he 
strongly recommends vessels to carry oil, with perforated 
canvas bags for its distribution. The application of oil at 
harbor entrances is also advantageous to a certain extent, 
but there remain many practical difficulties in the way.” 


Sn eae te ce 


“*T can always tell the nationality of an engineer by the 
complaint he makes,” said an old engine builder and re- 
pairer in one of our contemporaries. ‘‘The Scotchman is 
always wortied about the ‘bock losh;’ Englishmen and 
Irishmen are‘always fighting ‘ the thump,’ which they firmly 
believe was left there for’ them to remove; the German is 
very much concerned about ‘dem walves;’ while the 
Yankee hasa hard time to ‘keep ,her from chawin’. too 
much steam,’ ” 
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IMPROVED ROAD VEHICLE, 


The shafts may be located directly on the axle, or they 
may be placed above and connected to it firmly by bent 
bars. For connecting the seat body to the axle independ- 
ently of the shafts, a bolster is attached to the axle by means 
of boxes on which to place the springs, for the main sup- 
port of the body directly under the seat whichis balanced 
thereon. For the support of the body at its front enda clip 
is attached to the middle of the axle by aclamp which ex- 
tends forward a suitable distance to connect with the rear 
slotted end of an arm, the connection being made by a pivot 


KELLER’S AXLE LUBRICATOR. 


bolt and a second bolt that has a little vertical play in the 
clip plate. The arm extends forward not quite to the end 
of the body, and carries a support pivoted in aslotinits end; 
this support extends upward to the bottom of the body, and 
is pivoted between the ears of a socket. The upper end of 
thesupport is cousiderably widened to make points that 
serve for stops to limit the vibration of the body, caused by 
the play of the arm and also by the forward or backward 
movement of the body on the axle. 

The center pivot bolt supports the clips to which the 


. 


[iP 


whiffletree is connected. By this simple arrangement the 
body will not be subjected to any vibration by the shafts, 
and it will be greatly relieved of any vibrations of the axle. 
In order that the seat may be still further relieved, the frame 
of the seat is pivoted near its center to an outer frame con- 
necting with supports; the frame has side springs just back 
of the pivots, which permit some vibration to counteract the 
effect of any vibration of the body. In front is a strap to 
adjust the seat to the convenience of the user. To avoid 


AXFORD’S IMPROVED ROAD VEHICLE. 


any side motion, and always insure a horizontal position for 
the seat, it is pivoted to the frame at the center of its front 
and rear edges; the frame is depressed in front for the 
thighs, Figs. 1,2, and 3 (upper engraving) show the parts 
adjusted for a square axle; Fig. 1 being a plan and side view 
of the arm and attachment, Fig. 2 being the journal, and 
Fig. 3 the shaft clip. 

This invention has been patented by Mr. Frederick J. H. 
Axford, of Cornwallis, Nova Scotia. 
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IMPROVED WATER SOFTENING APPARATUS, 


Another method of applying the process is shown in Figs. 


supply is greater or less. The anti-calcaire powder is con. 


Mr. P. A. Maignen exhibits at the London Health Exbibi-|1and 2. This corsists of two cisterns, in oneof which the|tained in the upper part of the circular casing, O, into 


tion a new process of softening water, which is equally ap 
plicable on a small scale for domestic purposes as for deal- 
ing with the largest quantities. The desirability of reduc- 
ing the hardness of water is too well appreciated to require 
much comment. Permanent hardness is due to the pre- 
sence of sulphates of lime and magnesia, which cannot be 
disposed of in so simple a manner as the bicarbonates, but 
remain in the water after exposure to boiling or treatment 
by Dr. Clark’s process, and give it a permanent hardness 
which, in the case of London water, reaches as much as 4 
deg., and sometimes even 7 deg. Clark’s process—which, as 
far as it goes, is exceedingly efficient, and which in one form 
or another is practically the only system in general use at the 
present time—is not applicable for ordinary houses, on ac- 
count not only of the first cost and bulk of the installation, 
but of the care and attention required in working it; and al- 
though Mr. Porter’s modification of it has been successfully 
applied for softening water for large mansions, it cannot be 
denied that the apparatus is bulky and somewhat compli- 
cated. 

Mr. Maignen’s process, says Engineer, deals with perma- 
nent as well as temporary hardness, and consists in mixing 
with the water to be softened a fine powder called anti-cal- 
caire, which acts upon the salts in solution, and precipitates 
them. The anti-calcaire is composed of three reagents, pre- 
pared in a highly triturated state, the composition varying 
according to the nature of the water. These reagents have 
different degrees of solubility, and act in three distinct 
periods of time, first upon the carbonate of lime, and then 
upon the sulphates of lime and magnesia. When a small 
quantity of water has to be softened—such, for instance, 
as is required for use in a dressing room—it is sufficient to 
put in the ordinary water jugat night as much anti-calcaire 
as will cover a shilling, filling up the jug after the introduc- 
tion of the powder. Inthe morning the water will be found 
perfectly soft and clear, the objectionable sulphates and 
carbonates having been precipitated to the bottom in the 
form of a fine powder, which is of course removed before 
filling the jug again. We-have ourselves tried the process 
in this way with the Kent water, and found it exceedingly 
efficient. 

The same system may be applied on a large scale in the 
scullery or kitchen by using a tub, the water being drawn 
off by means of a tap ; and if time cannot be allowed for 
complete subsidence by gravitation, the remaining precipi- 
tate may be removed by filtration through a ‘‘ Filtre 
Rapide.” When storage capacity in tanks can be obtained 
for a couple of days’ supply, water can be softened even on 
a large scale without further outlay for plant, as on account 
of the rapid subsidence of the precipitates it is sufficient to 
mix with each day’s supply the proper proportion of the 
powder, and allow it to stand for not more than twelve 
hours before drawing off. One tank would then be in use 
while the other was being cleaned, 


softening is performed, and in the other the filtration, 
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Fig. 2.-MAIGNEN’S APPARATUS. 


Water is admitted from the main by a ball valve in the| places. 
usual way, but instead of passing direct into the cistern, it| drilled an artesian well to flood ‘it. 


flows through a pipe and is delivered over the small water 
wheel, A, shown to an enlarged scale in Fig. 2. This wheel 
is contained in a light iron casing open at tbe bottom, and 


which the spindle of the water wheel is extended in order to 
communicate motion to a small feeding worm. 

Jn the bottom of the casing is an opening, the size of 
which is controlled by a slide, and as the worm revolves 
the powder is screwed forward to this opening, and falls in 
a greater or less stream into the cistern below. At the same 
time by suitable gearing the arm, H, agitates the powder 
so as to preclude the possibility of its hanging in the casing, 
and an.agitator in the tank, worked by a worm and wheel, 
thoroughly stirs up the water, and produces an intimate 
mixture with the powder. As soon as the precipitate is 
formed a part of it sinks to the bottom, from whence it is 
removed from time to time by means ofa plug in the bot- 
tom of the cistern. The remainder is carried forward with 
the water to the filter tank, where itis separated, and the 
clear, softened water passes on to the collecting reservoir. 
No labor is required beyond that for occasionally filling in 
the powder and removing the precipitates. The filtering 
frames will go for a couple of months without requiring at- 
tention, and are then readily cleansed in about half an hour 
by dashing water upon the cloths. 

The engraving shows an apparatus for dealing with 12,000 
galions a day, the space occupied being 8 ft. by 4 ft. by 5 
ft. high, A plant of this description is in operation at the 
Exhibition, softening the water for the aquarium and fish 
breeding tanks. Fish cannot be kept in bard water in a 
healthy condition in a confinedst ate, and at the beginning of 
the Exhibition, when the ordinary water was being used, a 
white fungus was observed on all the fish, and many of the 
young ones died. As soon, however, as the softening pro- 
cess was got to work, the fungoid growth disappeared, and 
the fish became healthy. Mr. Maignen’s process is now in 
course of introduction in several large and important estab- 
lishments, and will very soon be in operation at the new 
works of the Southwark and Vauxhall Water Company at 
Battersea. For drinking water the hardness can readily 
be reduced to 14% deg., but for dye works and ordi- 
nary washing and manufacturing purposes 4 deg. or 5 deg. 
generally answers sufficiently well. One of the chief advan- 
tages of anti-calcaire is the perfect control it gives, as, by 
varying the composition or quantity of powder used, the 
result can be adjusted so as to meet every different require- 
ment. 

$$ o+0+>—__ —_—- 
A Flowing Well near Lockport, N. Y. 

Adam Ruhlman & Son havea pond or the Wakeman 
farm from which they supply ice to Lockport and other 
This fall they decided to increase its capacity, and 
be drill passed through 
114 feet of solid limestone rock, when it struck a water seam 
from which the water spouted high above the top of the 
well, and has heen flowing at the rate of 26 000 barrels of 


is revolved by the action of the water as it passes into the| ice cold water a day. It is one of the greatest artesian wells 


cistern, the speed of revolution varying according as the 


in existence. 
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Fig. 1—MAIGNEN’S WATER SOFTENING APPARATUS, 
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Power of Water to Move Gravel. 

Mr. A. Del Mar writes from San Francisco to the London 
Mining Wovld : I notice with pleasure that English mining 
capitalis more and more attracted to hydraulic mining. It is 
the surest kind of mining, because you can thoroughly pros- 
pect the ground beforehand. By means of a common ground 
auger, costing a few pounds, and a couple of meu, whose 
wages will not exceed a few pounds more, you can determine 
in advance the entire auriferous contents of a mine. It is 
the most profitable kind of mining, because the cost of wash- 
ing a cubic yard of gravel rarely exceeds sixpence, and usu- 
ally varies between one and two pence sterling; while the 
yield of gold is rarely less than sixpence, and usually varies 
between one and five shillings per cubic yard. It requires 
less capital to be sunk in machinery than any other kind of 
mining. The entire outfit consists of a wrought iron pipe 
and nozzle to bring the water in, and wooden sluice 
boxes to wash the gravelin. The pipe is always good for 
what it cost; the sluices boxes can be reduced to boards, and 
in that condition will readily fetch half price. 

The discrepancies that appear m the prospectuses of cer- 
tain hydraulic mines capitalized in England concerning the 
power of water to move auriferous gravel induce me to offer 
a few remarks. There can be no general ‘rule on this sub- 
ject, because there 1s no general hardness of gravel. In 
many of the placer mines of this State, in the old Roman 
mines on the river Quiroga, of Spain, and in some of the 
ancient placers of the Piedmont country in Italy, the gravel 
is exceedingly hard. Miuers call it ‘‘cement.” Its texture 
is that of cemented rubble, and only the heaviest streams of 
water can break it down. In other of the placer mines of 
this State, in those of the Rio Grande of Brazil, and in those 
of the river Boeza in Spain, the gravel is exceedingly soft. 
It runs so eusily that water having no pressure at all will 
break it down. At the Hathaway Mine, Nevada County, 
Ca)., I bave directed a 500 inch head of water, wiih 300 feet 
of pressure, upon a gravel bank for ten or fifteen minutes 
before it showed signs of yielding. Atthe Bahu Mine, Bra- 
zil, I could not get from the existing ditches more than 80 
feet of pressure, and yet this broke the bank down faster 
than I could wash the dirt in the sluices. To call this Bra- 
ziliav stuff gravel is a misnomer. It is a fine red dirt, of the 
color and almost the fineness of snuff. 

Between these two extremes there is every conceivable 
grade of gravel. There is also a great difference in the pres- 
sure of water, and, therefore, a vast range of efficiency on 
the part of water to move gravel. A few instances will af- 
ford some idea of how much this differs. There is a small 
hydraulic opening in Placer County, Cal., where the pres- 
sure of water is only 60 feet, and the quantity of water moved 
per miner’s inch of .water is oaly-one cubic yard. At the 
North Bloomfield mines (now closed by injunction of the 
Supreme Court), the pressure of water varied from 180 to 
260 fect, and the quantity of gravel moved averaged about 
four yards to the miner’s inch. At a gravel mive in El 
Dorado County the pressure was 350 feet, and this moved 
twenty yards of gravel to the inch of water. At the mines 
of Santa Lucia, Brazil, the property of Prince d’Eu, I 
moved twenty-five yards of gravel to the inch of water, the 
pressure being about 112 feet. In themines of the Boeza, the 
pressure being 150 feet, and the gravel loose and uncemented, 
I calculated the work of water at ten cubic yards to the 
inch, In San Bernardino County, where I am erecting some 
works at the present time, I am to have a head of 200 feet, 
and the gravel being loose and friable, I have estimated on 
twenty yards to the inch. The sluices are of ordinary 
grade. 

0 
How to Make Battery Carbons. 

The English Mechanic tells a correspondent how to make 
carbon candles : Take, for instance, a carbon for use in an 
ordinary 5 x 7 Fuller or Bunsen battery. Make it, say, 2x 
814 inches. Procure two pieces of sheet iron or brass, pre- 
ferably brass, but the former will answer, 8 x 10 inches, not 
less than 14 inch thick and perfectly flat. Then make, or 
have made, from a rod of metal 14 inch square and about 22 
inches long, a rectangular frame of three sides, whose in- 
ternal dimensions will be 2x 10 x % inch or thereabouts. 
These three pieces coustitute the mould, and in order tocom- 
plete it, it only remains to place the U-shaped frame between 
the two plates, fastening the whole firmly together by means 
of screw clamps, and you will have an oblong box, open at 
one end, Seethat the parts fit as closely as possible. Next 
pulverize in an iron mortar a quantity of gas retort carbon 
or common coke, taking care to have a little more than is 
sufficient to fillthe mould. The finer the coke powder, the 
better. Place it in a glass or earthenware dish, and pour 
upon it a smal! quantity of sirup or dissolved sugar. Mix 
and knead the mass thoroughly with the fingers, adding by 
degrees a little of the sirup until it becomes sufficiently 
moist to bind well when pressed together. 

Set the mould on end, drop in enough of the mixture to 
fill it about one-third, and stamp it down lightly with a 
34 inch rod. Continue the operation until the mould is full, 
then get a piece of wood or metal nearly large enough to fit 
the mould, for useasarammer. Place one end in the open- 
ing, and strike it smartly with a mallet. The mass will be 
driven down about 2 inches and tightly compressed. With a 
little water mix up some plaster of Paris to the consistency 
of dough, and press it into the opening, having previously 
removed the rammer. Force it down, and continue adding 
the plaster till the end is thoroughly closed. The contents 
of the mould are now ready for the ‘ carbonizing” process. 


Make a good ccal fire, place the mould upon it, and expose 
to a red heat for an hour or more. Allow it to remain until 
the fire has gone out. When cold enough to admit of being 
handled by the fingers, remove it, and if the experiment has 
been properly conducted, you will find the carbon complete. 

It is true that a carbon made 10 this way 1s not so dense as 
the commercial article; but for ordinary battery purposes it 
will be found equal to any, and all that can possibly be de- 
sired, 

a 
CAPSULE MACHINE, 

The engraving shows a machine recently invented by Mr. 
J. Strickler, of 297 Main Street, Poughkeepsie, N. Y., for 
fillmg gelatine capsules with quinine or other dry medicinal 
powders. The powder passes from the hopper into the fill- 
ing tube, placed transversely below the hopper and inclined 
to the horizon, to facilitate the fall of the powder toward 
the end of the tube im which the capsule 1s held. The 


STRICKLER’S CAPSULE MACHINE, 


plunger works within the filling tube from its back end. 
There is a button on the back end of the plunger for forcing 
it forward, the motion being arrested by a collar striking the 
back end of the tube. The plunger is forced outward by 
a spiral spring. The capsule restsin a recess somewhat 
larger than the remaining portions of the tube. 

The capsule is held in place by the finger of one hand, and 
the plunger pressed down by the other. This forces the pow- 
der iuto the capsule, and the operation is repeated until the 
proper amount of powder has been putin. The forward 
end of the plunger is made slightly concave, for the purpose 
of leaving a convex surface on the powder to fit the cap 
when put on the filled capsules. When properly filled, the 
capsule may be expelled by pressing the plunger inward to 
its fullextent. The return spring motion of the filler gives 
it an eacy and quick filling action, and as the plunger passes 
benes..a the hopper there is no liability of the powder clog- 


ging. 
et 8 


Peculiar Result of a Mill Accident. 

The Duluth Zridune makes the following statement: ‘It 
was more than three weeks ago that John Johnson, a labor- 
er in the Duluth Lumber Company’s mill, was injured by 
being struck in the head by a stick flying from asaw The 
stick broke the skull just over the left cyebrow, and when 
Dr. Davis dressed the wound ‘he took out a piece of the 
skull about an inch and a half large, exposing the brain. 
For some time Johnson’s recovery was very doubtful, but he 
improved, and is now doing well. The peculiarity of the 
case lies in the fact that the wound has not entirely healed 
yet, and that it appears as though it would not heal; for the 
wound reached the nasal cavity, and now the patient actu- 
ally breathes through that hole in his skull—that is, he can 
breathe so when he chooses to. He is now doing well, and 
promises to fully recover, except that he will always have 
the choice of breathing through his pose, his mouth, or the 
hole in his forehead.” 

ea 
IMPROVED AUGER BIT. 

The single twist blade is an integral portion of the bit, 
and constitutes a quick, fiat 
screw thread around the solid 
center stem that terminates at 
its forward end in a gimlet 
screw. The advance.edge of 
the blade has a sharp cutting 
edge, Fig. 8, and spread sharp 
lips. It will be seen from 
this that the bit has but one 
edge or side cut. A hole can 
be easily, speedily, and 
suaoothly made with it, and 
as the passage for the chips is 
larger than in the ordinary 
double-twist drill, a quicker 
and readier escape is ailowed 
them, thereby reducing the 
liability to choke. Greater 
facility is also afforded for 
sharpening and repairing the 
bit. As it has a solid central 
stem, the bit may be broken 
or cut away at any point in 
the twist, and a new end gimlet screw and cutting edge 
formed. 

This invention has been recently patented by Mr. W. 
M. Dimitt, and particulars can be obtained from Mr. C. H. 
Irwin, of Martinsville, O.; itis applicable to hand and ma- 
chine augers. 
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Vegetable Culture in Bermuda, 

Consul Allen says that onions, potatoes, and tomatoes 
comprise almost the entire production of Bermuda, aud give 
employment to the greater portion of the inhabitants, and the 
prosperity of the colony depends largely upon the success of 
the crop and the demands of the markets. In onion grow- 
ing the seed used is grown in the Canary Islands, and 1s im- 
ported in the months of August and September; it is sown 
in the months of September, October, and November, thickly 
in beds, the ground having been heavily manured with 
stable manure two or three months before sowing. The 
white seed is sown first, and produces the earliest crop, the 
shipment ot which commences in March. When the plants 
are sufficiently large—about six to eight inches high—they 
are transplanted into beds about four feet wide, the plants 
being set about seven inches apart each way. The plants 
from the white seed are transplanted as soon as they 
are large enough, but those from the red seed are not usually 
transplanted until the beginning of January, and the ground 
requires to be only moderately manured. If transplanted 
too early, and the soil is too rich, the bulb is likely to split 
1nto several pieces, and is worthless. After transplanting, 
the soil requires to be lightened once or twice, and the 
weeds removed before they mature. As soon as the top 
begins to fall, the onions are pulled and allowed to lie on 
the ground for two or three days, when they are cut and 
packed 1n boxes of fifty pounds each and sent to market. 
All the onions are delivered at the port of shipment in 
boxes, ready for the market, and for the past two years the 
producer has been compelled by law to place his name or 
initials conspicuously on each package. It is estimated that 
a large profit on the outlay is realized, when the crop is large 
and the market good, an acre of ground sometimes return- 
ing as much as £120 to £170. 

For the cultivation of potatoes the seed was formerly 
nearly all imported from the United States, but of late years 
has come largely from New Brunswick, Nova Scotia, und 
Prince Edward’s Island. The ground for potatoes is usual- 
ly plowed or broken up with the spade and raked, the seed 
cut into pieces with one or two eyes, and planted by forcing 
into the ground with the fingers to the depth of about four 
inches, in rows about twenty inches apart, and about eight 
inches in the rows. From six to eight barrels of seed are 
used to the acre. When the plants are a little above the 
ground, the soil is lightened between the rows with a fork, 
and when about six inches high the earth from between the 
rows is hoed round the plants, only one hoeing being re- 
quired. For growing tomatoes the seed is imported every 
year, and is gown about October, and transplanted in De- 
cember, into rows about six feet apart, and the plants are 
put about four feet apart in the rows. Assoon as transplant- 
ed, the ground round the plants is covered thickly with brush 
—chiefly the wild sage which grows over the hills—not 
only to protect from the wind, but to keep the fruit from 
the ground. The brush is usually raised once by running 
astick under and lifting it enough to clear the soil of 
weeds, no other cultivation being required. Six or 
seven quarts of fruit from the bill is considered a fair crop. 
The fruit is rolled in paper, and packed in boxes containing 
about seven quarts each. Consul Allen says that the price 
of land in Bermuda varies from £380 to £40 an acre, and in 
some cases not more than one-eighth is susceptible of culti- 
vation. It is estimated that there is an annual export of 
350,000 boxes of onions, the box containing about fifty 
pounds, and of potatoes 45,000 barrels. 

8 
Excavating in Quicksand by Freezing. 

By a comparatively recent invention of Herr Poetsch, a 
Prussian mining engineer, the work of sinking shafts, and 
possibly other difficult work in tunneling and excavating in 
quicksands, has been greatly facilitated. The plan is to 
actually freeze the sand or running ground, fora little larger 
section than is required to be excavated, so that it can then 
be worked as in solid rock until] the permanent walls are 
built up. This is effected by putting down bore holes, 
lined with iron tubes closed at the bottom, as near together 
over the whole section to be worked as deemed necessary for 
the rapidity of work desired, and circulating through these 
and interior cotton tubes a freezing mixture. A brine com. 
posed of chlorides of calcium and magnesium, having a 
freezing point about 36° below F., is caused to circulate 
through these pipes by a small force pump, abstracting heat 
from the surrounding water-bearing stratum until it is frozen 
into a solid mass. 

An interesting illustrated description of this apparatus 
and its working will be found in SCIENTIFIC AMERICAN 
SUPPLEMENT, No. 420. 

rtp 
Trade Marks, 

A foreign contemporary has discovered that trade marks 
are nearly as old as the industry of the human race. An- 
cient Babylon had property symbols, and the Chinese claim 
to have had trade marks 1,000 years before Christ. Guten- 
berg, the inventor of-printing, bad a law suit about a trade 
mark, and wonit. As early as 1300the English Parliament 
authorized trade marks, and the laws of America have also 
protected them. Extraordinary means have been required 
at all times to guard against the fraudulent use of marks 
of manufacturers. If we have no means of identifying the 
trade mark, the best goods at once lose their value. This 
was early discovered, and probably the successors of Tubal 
Cain were the first to use distinctive marks op their pro- 
ductions. 
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Correspondence. 
There are Cats in Leadville, but no Chinamen. 
To the Editor of the Scientific American: 

In your issue of Nov. 4, Inotice the statement made by 
your exchange that there are no cats in Leadville. This 
statement, which has pretty well gone the rounds of the 
papers, I know from personal knowledge to be untrue, for 
there are cats here, as well asratsand mice. [It is true this 
is not a healthy place for cats, for more than half of those 
which are either brought or born here die of fits. One 
thing is certain: they do not die of avy hung trouble, for al- 
though we are some 10,000 feet nearer heaven than our ave- 
rage fellow man, we hear something else at night than angel 
voices. 

There is one thing that does not Itve here, and that tsa 
Chinaman; not that his health would not stand the altitude, 
for he has had no chance to try 1t more than a hour or two 
at a time, but the last one that came to try the climate went 
out cnriously examining the end of his queue, which had pre- 
viously been attached to his head. H. W. 4. 

Leadville, Colorado, Nov. 7, 1884. 


A Wonderful Ancient Aqueduct. 


Dr. Ernest Fabricius, a member of the German school at 
Athens, has given an account of the ancient aqueduct at 
Samos, described by Herodotus (book iii., cap. 39-60). The 
aqueduct was constructed during the sixth century B. C., 
after designs by Eupalinos, a Megarean architect. Dr. 
Fabricius’ account 1s as follows: 

The aqueduct falls naturally into four divisions: 1. The 
spring itself, with the building over and about it. 2. The 
portion of the aqueduct leading from the spring to the in- 
tervening bill. 8. The tunnel propet’ through the hill. 4 
The aqueduct from the hill to the town. 

Fortunately, about the spring itself there bad never been 
any difficulty. There isonly one spring of any considerable 
size that did correspond to the ‘‘ Great Spring” of Herodo- 
tus. This spring is marked by three chapels to St. John, 
known among the natives of the island as the “ Hagiades,” 
There 1s nv doubt, therefore, whence the aqueduct started. 
It is between this spring and the port of Samos, the modern 
Tigani, that the mountain ridge intervenes. Never was a 
town worse situated with respect to its water supply. .Either 
the mountain must be tunneled or the water led round the 
base by along, awkward circuit. Portions of the well house 
structure still remain, and are, in fact, still used by the na- 
tives. It consisted of a building in tbe sbape of a right 
angled triangle, with a slightly rounded bypothenuse, the 
roof supported by fifteen pillars. 

Second comes the portion of the aqueduct between the well 
and the tunnel proper. Here the conduit was about the 
height of a man, partly hewn out of the solid rock, partly 
built up out of masonry. It is about 853 meters in length. 
Lying about in this part have been found large quantities of 
cylindrical tiles, no doubt either the brick pipes mentioned 
by Herodotus, or at least their modern successors. Third, 
we come to the tunnel proper. The merit of having dis- 
covered the actual mouth of the tunnel belongs to the pres- 
ent abbot of the neighboring monastery of the Hagia Trias. 
For five months he and a fellow abbot of the monastery of 
Stauros superintended the labor of fifty workmen, and laid 
bare the entrance and a part of the tunnel itself. It would be 
much to the advantage of the inhabitants of the modern 
Tigani ifthe work could be completed, and they could be 
supplied with good drinking water after the same fashion as 
their ancestors of the time of Pulycrates. Unfortunately, 
the investigation of the actual tunnel is still in part, owing 
to the insufficiency of the props, a matter of considerable 
danger. On the south side it is accessible for 500 meters, 
on the north for 100 meters. Except atthe entrance and the 
exit, where it is supported by masonry, the tunnel is bored 
through the solid rock. 

Abundant marks of hammer and chisel still remain, the 
work never having been finely finished. Along the walls 
niches are frequently found, and in some the very lamps re- 
main which served to light the workmen. A little to the 
south of midway an interesting fact comes out. About 425 
meters from the mouth, in a southerly direction, the tunnel 
ends in blank rock. It is clear that the boring was begun 
fromthe two sides of the mountain. A slight error was 
made, and hence one of the bores comes to this blank end. 
The error was rectified by digging down till the lower bore 
was struck, and, just as we should expect, we find that at 
the meeting point the tunnel is, instead of being just large 
enough ror a man to stand upright, as high as 4 to 5 meters, 
At either end of the tunnel proper the walls are, as we said 
before, supported by masonry. On the north side much 
More Masonry is needed for support than on the south. 
There is evidence that at first the supports were of wood, 
ultimately replaced by solid stone. 

It is this third portion of the conduit, 7. ¢., the tunnel 
proper, that alone aroused the admiration of Herodotus. 
We remeraber he says that with the tunnel there is a second 
tunnel or dike 20 cubitsdeep. Such isin reality the case. 
The water docs not flow through the tunnel, but in a deep 
ditch dug beneath it, It is-at the bottom of this ditch that 
the brick pipes are laid, Unhappily, Herodotus gives 
us no clew to the reason of this curious and complicated ar- 
rangement. Dr. E. Fabricius conjectures that this second 
arrangement was made after the first tunneling, and in or- 
der to correct some error in the necessary level of the water 


supply. The tunnel seems to bave been in use in Roman 
times; smal] chambers hewn in the rock seem to be Roman 
work. They supplemented the aqueduct, however, by a 
second supply of water brought round the mountain. We 
have also traces of early Christian influence. About 20 
inches from the central meeting point of the two bores we 
come upon a small rock-hewn chamber, in which are a num- 
ber of white marble pillars and some marble slabs, all much 
incrusted with stalactites. On one of these, when cleaned, 
were found unmistakable traces of a Byzantine style of orna- 
ment. No doubt the little chamber was used as a shrine. 
Last, we come to bhe fourth section of the aqueduct, the 
portion that leads from the tunnel exit to thetown. The 
end of the main conduit has never been found; probably it 
came out near the shore, where good drinking water would 
be especially needed. Close to the harbor lay the ancient 
Agora, and according to an inscription found built into the 
walls of the modern Tigani, there was in this Agora a stoa 
which contained two elaborate klepsydre, or water clocks, 
which told the water drawer’s month, day, and bour. As 
there is no spring ip the neighborhood of Tigani which runs 
the whole year round, wemay reasonably suppose that these 
marvelous klepsydra were worked by the water that came 
through the tunnel of Eupalinos, Possibly the tyrant Poly- 
crates had a taste for the marvelous in the water clocks as 
well as rings. —The Sanitary News. 
et 
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TELESCOP1C VIEWS OF VENUS AND JUPITER. 

At the close of my night’s work in comet seeking, I have 

of late given special study to the markings on Venus and 


Fig. 


1.—VENUS, 


Jupiter. Venus is best observed in twilight with any tele- 
‘scope, but with the reflector a very superior view of this 

difficult object is obtained, owing largely to the absence of 
; chromatic aberration in that instrument. 

My observations have been made with the nine inch re- 
flecting telescope, and often continued into broad daylight, 
or until within a few minutes of sunrise. It must be un- 
derstood that these are all morning observations, 

Fig. 1 is a telescopic view of Venus, showing some faint, 
delicate markings upon its half-illuminated face. All these 
markings are difficult to see by an observer who has not 
trained his eyes for the detection of faint objects, except the 
central marking, which I consider comparatively easy witb 
telescopes of moderate aperture. 

I have so seen it with the aperture reduced to five 
inches. 

Fig. 2 is a telescopic view of Jupiter, showing the appear- 


Fig. 2.—JUPITER. 


ance of its interesting belts during the past three weeks. 
The north and gouth equatorial belts were of a bright cop- 
perish hue, the southern being twice as broad and much 
more intense in color than the northern one. The inter- 
mediate space, directly on the equator of the planet, was of 
a general dull purple color, quite faint, and mottled with 
large white spots, as I have indicated iu the drawing. 

The views are inverted, as seen in the telescope. In the 
upper right hand corner of Fig. 2 may be seen two of the 
four moons of Jupiter. Wit14m R. Brooks. 

Red House Observatory, Phelps, N. Y.., 


November 38, 1884. 
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A MEETING of some fifty prominent business men of Pitts- 
burg met the other day, and decided to organize a stock cor- 
poration, having a capital of $250,000, with the privilege of 
increasing it to half a million dollars, for the purpose of 
erecting and maiutaining an exposition building in that 
city. 
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The London “ Inventions»? Exhibition. 

It will be noticed by reference to our advertising columns 
that the time during which American inventors may apply 
for space in this exhibition has been extended from October 
1 to the 31st of December. As its title indicates, it will be, 
we are assured, a most unique display, in no way like the 
many other exbibitions which have been and are constantly 
being held; for exhibits are to be strictly confined to illus- 
trations of apparatus, appliances, products, and processes in- 
vented or brought into use since 1862. It willuot, therefore, 
be a great bazar, with a bewildering variety of old and new 
things thus advertising themselves, but will rather afford 
high educational opportunities for thoughtful men and in- 
ventors, und be altogether more profitable.in this way from 
its exclusion of all but that which shows the most recent 
progress. It is not to be wondered at, therefore, that the 
managers of this exhibition—which is held under govern- 
ment auspices—especially desire a full representation from 
the United States, for have not our inventors been conspicu- 
ously in the van of the world’s progress during the past gen- 
eration? Butthen our inventors can well afford in this way 
to bring the fruits of their genius before the best judges of 
England, and thus, in fact, of the world. 

All necessary information a3 to space, etc., with printed 
forms, will be supplied by the Hon. Pierrepont Edwards, 
the British Consul in New York city. 

The English patent law is now very liberal, but it is strict 
in requiring that applications for a patent shall be made be- 
fore the invention is publicly made known there; and even 
before the description of the invention is put in printed form 
in this country, application should be made. Intending ex- 
hibitors who have not yet taken this precaution have no 
time to lose. 

SO 
Human Vision. 

Persons speak of their eyes being fatigued, meaning 
thereby that the seeing portion of the brain is fatigued, but 
in that, says Dr. W. W. Seely, they are mistaken. So men 
say their brains are tired. Brains seldom become tired. 
The retiua of the eye, which isa part of the brain and an 
offshoot from it, hardly ever is tired. The fatigue is in the 
inuer aud outer muscles attached to the eye and in the mus- 
cle of accommodation. The eyeball, reating in a bed of fat, 
has attached to it six muscles for turning it in any desired 
direction, and the muscle attached to the side nearest the 
nose and one at the outer angle of the eye should, in every 
normal eye, be balanced. They are used in converging the 
eye on the object to be vieweft, ana the inner muscles are 
used the more when the object isthe nearer. The muscle of 
accommodation is one which surrounds the lens of the eye, 
When it is wauted to gaze at objects near at hand, this mus- 
cle relaxes and allows the lens ‘to thicken, increasing its re- 
fractive power at the same time that the muscles on the in- 
ner or nasal side of the eye contract and direct the eyes to 
the point gazed at. It is in these muscles that the fatigue is 
felt, and one finds relief in closing the eyes or in gazing at 
objects at a distance. The chief source of fatigue is the lack 
of balance iu the two sets of inner and outer muscles of ac- 
commodation. It may be set down that there is something 
wrong when the eye becomes fatigued. The defective eye, 
as it gives out sooner, is really safer from severe strains, 
The usual indication of strain is a redness of the rim of the 
eyelid, betokening a congested state of the inner surface, 
accompanied with some pain. When it is shown that the 
eye is not equal to the work required of it, the proper remedy 
is not rest, for that is fatal to its strength, but the use of 
glasses of sufficient power to render necessary so much effort 
in accommodating the eye to vision. It is not good sense to 
waste time in resting the eye, and that practice does not 
strengthen it. 

Eyes begin to age at about the tenth or twelfth year of life, 
when they have reached their full development. At the age 
of forty-five or fifty years the tenses cease to thicken, when 
the pressure is removed and their presbyopia, or old sight, 
begins. When a child is compelled to use or require the use 
of glasses, there is little reason to hope that it will outgrow 
the need; but the person will use these glasses as a basis, 
adding othet glasses as he reaches the age when old sight 
begins, or using thicker glasses. Dr. Seely, however, -.men- 
tioned one case he had observed where a child had outgrown 
the need of glasses, but in the mean time he bad grown from 
a small and puny child to a large and well developed man. 

Second sight, or the apparent recovery of strength of vision, 
which is sometimes seen in the aged, the lecturer explained 
as a change, an elongation, in the shape of the eyeball, by 
which the person became nearsighted, accompanied by a 
change in the lens caused by the appearance of cataract. 

Ce 
The Wealth from Inventions, 

Senator Platt, in his vigorous speech in Congress last winter 
in support of our patent laws, claimed that two-thirds of the 
aggregale wealth of the United States is due to patented 
inventions. That two-thirds of the $48,000,000,000 which 
represents the aggregate wealth of the United States rests 
solely upon the inventions, past and present, of this country. 

Mulhall, in his “ Progress of the World,” writes that in 
effect the invention of macbinery has given mankind an ac- 
cession of power beyond calculation. The United States, 
for example, make a million sewing machines yearly, which 
can do as much work as formerly required 12,000,000 women 
working by hand. A single shoe factory in Massachusetts 
turns out as many pairs of boots as 80,000 bootmakers in 
Paris. 
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OTTO GAS ENGINES AT THE PHILADELPHIA ELEC- 
TRICAL EXHIBITION. 
The application of the ‘‘ Otto” engines to electrical pur-|the rails as conductors, and while, theoretically, this was 
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NEW GRIP sYsTEM FOR ELECTRIC RAILROADS. 


[NovEMBER 22, 1884. 


locality, and having no movable cable running through it 


In the earlier electric railroads the general plan was to use | the extra space can be used by electric light and other wires, 
This system is very simple in construction, as will be seen 


poses has grown very much during the last year, and at|the best and cheapest way, in practice it was found to] from the engravings. A fixed bar or bars are supported ac- 
the exhibition three different sizes of engines are shown in| possess many disadvantages—perfect insulation was diffi- cording to requirements in a conduit beneath the track, in 


connection with incandescent 
plants—one 4 horse power en- 
gine running 25 Edison lights 
and one 7 horse power engine 
running 40 Bernstein lights. 
Both these engines are of the 
usual type, so well known for 
its simplicity; and while with 
it impulse takes place only 
once for two revolutions when 
fully loaded, or even for many 
more revolutions when par- 
tially loaded, they are run 
under the control of a sensi- 
tive governor and under the 
influence of the momentum of 
well proportioned fiy wheels 
-in a manner to produce all 
thatis required with respect 
to regularity to drive incan- 
descent machinery 
A twin engine of the Otto 
type is also exhibited, indi- 
cating 15 horse power and 
producing under full load an 
impulse at every revolution; 
but as the exhibitors, Messrs. 
Schleicher, Schumm & Co., 
propose to show the practica- 
bility of their single cylinder 
engines, and most simple con- 
struction for incandescent 
lighting especially, the twin 
engine, whose less simple con- 


struction seems naturally to secure a higher degree of regu- 


NEW GRIP SYSTEM FOR ELECTRIC RAILROADS. 


the same manner as in the 
cable system, and are insu- 
lated by chairs or shoes at the 
supports, The grip takes 
bold by rollers under the bar; 
the grip shaft passes up 
through the bottom of the 
car, and upon its upper end 
screws a hand wheel. By 
turning this wheel in a direc- 
tion to raise the grip, all the 
tractive power required can 
be obtained. The grip also 
conveys the current to the 
motor, and back from and to 
the bars, as the case may be 
or the locality require, since 
in some instances it may be 
advantageous to use only one 
bar, the return being obtained 
through both rails and the 
iron conduit. 

By means of a lever the 
electric motor can be shifted 
so that a pulley upon the 
armature shaft having a V- 
shaped face will be in contact 
with similar pulleys driving 
the axle; by this means the 
direction in which the car is 
moving can ‘be changed with- 
out interfering with the cur- 
rent. 

Further particulars regard- 


cult, and good contact between the rails and wheels wasnot| ing this system may be obtained of J. C. Henderson, 2 


larity, was not considered worth while to be brought to a| always to be obtained because of mud, ice, etc. In addition, | Liberty Street, New York city. 


test, and is not connected to any electric machine 
The power for electrical lighting being used at certain|the rails, No matter how powerful the current used, the 
times in the evening only, an engine which is started with-| tractive force was limited to the weight of the car, and, of 


there was danger that animals might come in contact with 


or + 0 oe 
Chilled Roll Casting. 


Messrs. Taylor & Farley, the well known roll makers of 


out lengthy preparations, needing no boiler, and whose run- | course, any attempt to carry extra weight to overcome a grade | the Summit Foundry, West Bromwich, England, have just 


uing expense is limited to the time of use only, seems not} would result in additional expenditure of power on a level. 
ouly very suitable, but renders incandescent plants prac- 


completed a very large pair of chilled rolls for Messrs, 
In the system of Mr. John C. Henderson, Civil | Bolckow, Vaughan & Co.’s new plate mill at the Eston Steel 


tical in residences and halls not connected with the wires} Engineer of this city, in case of danger: one move-| Works, Middlesborengh. The rolls referred to are 3014 
ment of a lever instantly throws the whole trac- | ™ches diameter, finished size, and have hecn cast with a hole 
It is also important that in such cases the motor used| tive force in the opposite direction with the full power) through the center, this hole being about 7 inches diamete 


of an electrical station. 


possesses the greatest simplicity 
in. parts, making it possible that 
domestics’ ordinarily employed 
about a household can assume 
its management. 

In this respect, the application 
of a single cylinder gas engine 
is preferable to more compli- 
cated variations in construction. 
Besides the purpose of electric 
lighting, the Otto engine is much 
used for other electrical work. 
The small sizes are driving the 
commutators in our leading tele- 
phone offices. The Philadelphia 
Local Telegraph Company cre- 
ate, with a 10 horse power Otto 
aod Edison dynamo, the neces- 
.8ary current for about 400 in- 
struments, for brokers’ and other 
offices in Philadelphia and New 
York. 

Otto engines are also used for 
metal plating by electricity, elec- 
trotyping, for photography with 
electric light; and the electrical 
railway worked along Brighton 
Beach in England, about one 
mile in length, has its current 
produced by an 8 horse power 
Otto. The fact that this elec- 
tric railway is a paying enter- 
prise is certainly in part due to 
the use of such an economical 
prime mover. 


Exporting Steel Rails. 

According to the Ra‘lway Re- 
view, for the first time in the 
history of our rail mills they 
have made a large sale of steel 


rails abroad. The Lackawanna 


Iron and Coal Company has 
contracts: to deliver 10.000 tons 
of steel rails at Brockville, Cana- 
da, for the Canadian Pacific at 
a figure varying. uot far from 


$28 50 per ton. It is not so very long ago that we were im-| that is being used at the time, irrespective of the motor car. 
porting steel rails fo a not inconsiderable extent, and our| The car can be reversed and run back, as when overrunning é ¢ se 
ability to now turn about and compete suceessfully with the| a switch, and in case of a large conflagration in the city the|of the offending ‘‘ microbe.” 


THE OTTO GAS ENGINE AT THE PHILADELPHIA ELECTRICAL EXHIBITION. 


jo the middie. part .of. the roll, 
and tapered down to a smaller 
size at the neck and wabbler 
ends, in accordance wiih the de- 
sign of Mr. Franklin Hilton, the 
steel company’s engineer. These 
rolls have been so cast hollow 
with the object of counteracting 
the unequal expansion and con- 
traction which is so frequently 
the cause of the brenkage of 
chilled rolls, having regard to 
the well known difficulties in- 
separable from the casting of 
chilled rolls, more especially rolls 
of large diameter—difficulties 
which are increased by coring 
out. On being turned, these rolls 
presented a splendid working 
surface with a perfectly regular 
chill three-quarters of an inch 
deep, and are absolutely free from 
blow-holes or other defect; in- 
deed, they wi'l stand microscopic 
inspection. Experienced manu- 
facturers of iron and steel who 
have inspected these rofls have 
pronounced them to bea mag- 
nificent pair. The large and 
powerful plate mill above men- 
tioned was successfully started 
on the 16th of October, in the 
presence of Mr. Bolckow, Mr. 
Windsor Richards, and a num- 
ber of other gentlemen of emi- 
nence in the steel and iron trade. 
Cholera Boxed Up. 

It is said that two doctors of 
Marseilles fancy that they have 
succeeded in discovering the 
morbid agent of Asiatic cholera, 
which, according to their state- 
ment, is a ‘‘mucor” entirely dis- 
tinct from the ‘‘comma” of Dr. 
Koch. Considerable amusement 
was created at the. Academy 


when the perpetual secretary, Professor Beclard, exhibited 
the sealed box which contained preparations and specimens 


Amid a general burst of 


mills from which we have so recently bought indicates the |road can be kept in operation by simply introducing two or | laughter, the president was requested . to keep the box 
existence of possibilities in an export trade in steel rails| three crossovers in the length of.the line. The conduit can | sealed.” Thus does the spirit of comedy invade the ground 
be constructed of iron, concrete, or timber, according to the | of tragedy even in the most serious of human affairs. 


that should not be lost sight of. 
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Varnish for Patterns, 

A varnish has been patented in Germany for foundry pat- 
terns and machinery which, it is claimed, dries as soon as 
put on, gives the patterns a smooth surface, thus insuring 
an easy slip out of the mould, and which prevents the pat- 
tern from warping, shrinking, or swelling, and is quite im- 
pervious to moisture. This varnish is prepared in the fol- 
lowing manner: Thirty pounds of shellac, 10 pounds of 
Manila copal, and 10 pounds of Zanzibar copal are placed 
in a vessel, which is heated externally by steam, and stirred 
during four to six hours, after which 150 parts of the finest 
potato spirit are added, and the whole heated during four 
hours to 87° C. This liquid is dyed by the addition of 
orange color, and can then be used for painting the patterns. 
When used for painting and glazing machinery, it consists 
of 85 pounds of shellac, 5 pounds of Manila copal, and 150 
pounds of spirits. 

+0 
The Probert Process. 

We glean from the Mining and Scientific Press, of San 
Francisco, the following details of this new process for sepa- 
rating gold and silver from arsenide and sulphites of ironand 
copper by the use of litharge or lead when ina stateof fusion 
in a certain manner which Mr. Edward Probert, of Eureka, 
Nevada, has patented, including a method of 
stirring or agitation of the molten matter by 
the steam developed in the action of that mass 
upon certain substances in the following 
Way: 

Iron pots, of a conical shape, about thirty 
inches deep, thirty inches wide at top, and 
rounded off at the bottom spherically to 
about twelve inches in diameter, each capable 
of holding fifteen cwt. (more or less) of the 
substance to be treated, are coated with a 
lining of refractory material, composed, pre- 
ferably, of decomposed or pulverized lava, 
pumice, or other volcanic rock, but when this 
is not obtainable, of silicious sand, with a 
certain admixture of finely pulverized lime- 
stone or calcareous marl, to which has been 
added a sufficiency of clayed water or milk of 
lime to work the whole into a paste. After 
laying on this internal coat of refractory ma- 
terial (intended primarily to protect the pot 
from corrosive action) to the thickness of 
about three-quarters of an inch, a further por- 
tion of a specially prepared composition. con- 
sisting of coarsely crushed limestone, dolo- 
mite, siderite, or other suitable carbonate, 
mixed with a sufficient quantity of ordinary 
composition witb which pot is lined to give it 
cousistency, is laid on the bottom of the pot. 
to the thickness of one inch, more or less. 

The pots thus prepared are placed in a suit- 
able oven or chamber, or a small fire is placed 
inside each pot, to dry coating, which, how- 
ever, is not to be baked so as to expel the last 
portion of moisture, but only so far as to re- 
move excess of water. When required for 
use, pots thus lined and partially dried are 
placed in succession under spout of smelting 
furnace containing substance to be treated in 
a state of fusion, which is then tapped into 
them, while at the same time, or immediately 
afterward, a charge of lead or litharge, pre- 
ferably granulated, is fed into each pot from 
a hopper conveniently placed above. 

First effect of molt en substance tapped from 
furnace into pots, is to convert small amount 
of moisture contained in protective lining of pots into 
steam, which, rising upward from bottom and the sides, 
causes a brisk ebullition of molten material. This treatment 
is insufficient in itself to effect the thorough stirring and 
blending of the contents of the pot necessary to assure a suc- 
cessful result; but no sooner isthis first ebullition, dueto 
the escaping stéam, over, than the limestone, dolomite, or 
other carbonate fixed in the bottom of the pot, as wellas the 
calcareous matter in the whole lining, begins, under the in- 
tense heat of the molten charge, to undergo calcination, and 
streams of carbon dioxide are sent off, which, rising upward 
through the molten matter, produce the effect of a small 
geyser. This keeps the charge in a state of ebullition and 
agitation for a period of time proportionate to the quantity 
of mineral carbonate or other source of carbon. dioxide 
originally nsed in preparing the pot, and thus effecting such 
complete blending and intimate admixture of the ingredients 
as cannot be attained in any other way. 

Duration of ebullition, and consequently stirring process, 
may be regulated to any required number of minutes, from 
five upward, or as long as the molten material continues hot 
enough to exercise a calcining effect on the limestone, etc. ; 
and inasmuch as the carbon dioxide produced comes off in 
a steady stream without sudden bursts, as from the vapor of 
water, there-is never any danger to the workmen from ex- 
plosions. After ebullition is over, the pot with its contents 
is set aside to cool, when ‘the lead settles to the bottom, carry- 
ing down with it the precious metals, and, when solidified. 
the mass of alloy can be detached from the waste matter and 
treated by cupellation in the usual way forthe separation of 
the silver and gold. It will thus be seen that the stirring is 
effected partly by steam, which, however, can never be 
made to do the whole work, being too violent in its action, 


and causing trouble when too much moisture has been left 
in the composition, but chiefly by the carbon dioxide (‘‘ car- 
bonic acid,” so called) developed during the calcination of 
the limestone or other carbonate employed as the svurce of 
gas or vapor. 
rg 
Railroad Subsidies in Mexico. 

A contemporary says that the Mexican press do not look 
kindly upon the granting by government of subsidies to 
railroads, and one of them says, what the press might with 
one accord say here, that ‘‘all railway lines which are 
worth building ought to be able to command private capital 
to carry them into execution. If they cannot do this, they 
should not be built at all. It is the height of folly to cover 
the country with a net-work of ‘ wild cat’ railways which 
traffic prospects for a half century to come will not justify. 
Several of these lines might be mentioned, which through 
their subsidies are in reality built by the government and 
made a present to the owners.” 

——_—__— + 0p 
CHOLERA MORBUS. 

The ingenious artistic combination represented in our en- 
graving, is the original drawing of the Italian artist Galli- 
eni; seen ata little distance, it represents a fleshlesg skull 


CHOLERA MORBUS. 


with its black eye sockets and grinning teeth; a nearer view 
of it shows two beautiful children who are playing with 
their infant toys and caressing the faithful dog, and whose 
heads occupy the central part of a window. 

Gallieni has given to his composition the fearful title of 
cholera morbus, and he explains it in brief words as follows: 
Fear increased by the imagination is the best friend of the 
guest of the Ganges.—Ilustracion Espanola. 

tO 
Luminous Paint. 

Luminous paiut continues to make slow but steady pro- 
gress in its application to innumerable useful purposes. 
Among its most re®ent applications may’ be mentioned tapes 
for field use at. night by the Royal Engineers’ department. 
Starting from a given point toward the front, the men leave 
a trail of luminous tape on their track, and on reaching a 
given point they mark the contour of the'earthworks to be 
executed by the same means, paying out the tape as they re- 
turn toward the camp.’ The working party then follow the 
outward trail, execute the work, and return to camp without 
having discovered a single ray of light tothe enemy. The 
German War Office authorities have experimented with the 
paint'for purposes of nigbt attack, and Lieutenant Deppe, 
of the Belgian School of Gunnery, is investigating its merits 
in the same direction. Our own government, says the 
Building and Engineering Times (London), are also using 
painted framed glasses, or Aladdin’s Jamps, as they are 
called, for internal boiler inspections. General Lord Wolse- 
ley also took with bim a luminous compass for the Nile ex- 
pedition. It has also been applied in some large establish- 
ments to the fire buckets, which are thus easily found in the 
dark. A South-Eastern’ Railway third-class carriage has 
the interior lined with the paint on the back of glass, 
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“Fishing in Jalisco, Mexico. 

Consul Lambert, of San Blas, gives the following account 
of the methods employed in fishing in Jalisco. The fibrous 
roots of a small shrub called varbasco, which grows wild in 
the neighborhood, are procured, and after being well broken 
up, they are placed in the bottom of the canoes. At high 
tide the fishermen proceed to the mouths of the esteros 
(small creeks), aud erect a wooden fence. They then partly 
fill their canoes with water, which produces an intensely 
white liquid from contact with the root. Arriving at the 
source of the estero, or in some shallow places beyond which 
the fish are not likely to go, the preparation is thrown into 
the water, which also turns perfectly white. The effect of 
this is that the fish are blinded, and in a very short tine they 
are found floating on the surface of the water at the fence 
erected at the mouth of the estero, The larger ones are then 
gathered into the boat, and taken to market. 

Another method which is more fatal in its effects, though 
it is performed less frequently, is the employment of the 
milk of the ava tree. This tree yields, when tapped, a 
white liquid very much resembling the juice of the India 
rubber tree. It is used in the same manner as the varbdasco, 
aud not only blinds, but kills the fish instantly. Fish 
killed in this manner have to be used immediately. In 
neither case is there any visible sign of the 
manner in which the fish have been killed. 
There is a law in existence against the use of 
poisons in procuring fish for market, but it 
is practically inoperative and void, for the 
reason that there is no defined method for de- 
termining the death of fish by these liquids, 
and the natives who take them in this manner 
are careful that each fish shows a spear hole 
in the back before landing,it; and in the ab- 
sence of any method of detection, tbe spear 
hole is prima facie evidence that they are not 
poisoned. Consul Lambert says that, as far 
as he has been able to ascertain, no bad effects 
from eating fish killed in this way appear to 
be known. 

————*oe————_- 
A Powerful Gun. 


M. Dupuy de Lome recently called the at- 
tention of the French Academy of Sciences 
toa new piece of ordnance of superior power 
which has been constructed by the Societe 
des Forges et Chantiers dela Mediterranee 
for the Spanish Government. It is a naval 
gun of 16 centimeters caliber, having a bouche 
a feu made according to the designs of Gen- 
eral Honoria of the Royal Spanish Naval Ar- © 
tillery, and on the principles which the So- 
ciete des Forges et Chantiers have laid down 
to prevent unbreeching. The caliber of the 
piece is 161 millimeters; the diameter of the 
powder chamber, 200 millimeters; the length 
is 5,890 millimeters; the weight, 6,200 kilo- 
grammes; and the weight of the projectile is 
60 kilogrammes; the charge of powder is 
82°5 kilogrammes; the velocity of the projec- 
tile at the muzzle, 632 meters per second; the 
maximum pressure with the powder used, 
2,250 atmospheres; and the maximum thrust 
along the axis measured at the widest part, 
706,000 kilogrammes. The kinetic energy of 
projectile at the muzzle is 1,222 tonneaux 
meters, and the ratio of the kinetic energy of 
the projectile tothe weight of the cannon is 
197, whereas with the 16 centimeter piece 
of tbe French Marine this ratio is only 168, 
that of the six inch British No. 3 is 168, while the Krupp 15 
centimeler gun gives 153 for the same ratio. The recoil 
lasts for 0:21 of a second, as measured by Sebert’s veloci- 
meter, and is limited to 70 centimeters. 

Le 
A Water Pipe Shock. 

A singular occurrence, which is stated to have recently 

taken place at Ithaca, N. Y., illustrates the dangers attend- 


lant upon the universal introduction of electricity. Asa lady 


was turning ou the water from the faucet over the sink in 
her kitchen, using her right hand, her left hand being in 
contact with the iron lining of the sink, she was suddenly 
prostrated by a severe shock. Her impression was that she 
had been stricken with paralysis or apoplexy, but a physician 
who was summoned found that the inside of the thumb of 
the left hand had been blistered in several places. This led 
him to believe that she had received a strong electric shock 
from some source. A few mirutes subsequently the lady’s 
daughter, in drawing water from the same faucet, was simi- 
larly affected, though not so severely. The family then be- 
came convinced that the trouble existed in the water pipe 
and sink. The manager of the Telephone Exchange, after 
a brief examination of the premises, found the secret of the 
trouble. The residence was connected with the Ithaca 
Hotel by a ‘‘dead” private telegraph wire. This wire had 
been crossed with the electric light wire. The ‘‘dead” 
wire was connected with the metallic roof on the dwelling 
house, which in turn was connected by a tin water conduct- 
or with the water pipe leading to the sink. When the dy- 
namo machine of the electric light company was in opera- 
tion, the current passed over the ‘‘dead” wite to the tin 
roof, and thence to the water pipe. It needed only the 


completion of the circuit by some person drawing water. 
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Egotism in the Shop. 

The opinionated man is likely to be a disturbing force 
wherever he may be placed, but nowhere is he more objec- 
tionable than in the factory or shop. There he is a bar to 
progress, a foe to improvement, unless perchance the pro- 
gress or improvement lies in the direction of his own inclina- 
tion or belief. Every man is entitled to a wholesome re- 
spect for his own opinions, but it is stating a self-evident 
fact to say that no man should consider that he is master of 
all information on any one given subject. A machinist may 
be a most excellent workman, and yet there are those who 
can tell him many things about his work that he never 
thought of before. An inventor may be very ingenious and 
have a quite fertile braiu, but it is not unlikely that he could 
find men “ within astone’s throw ” who could offer him sug- 
gestions that would materially aid in perfecting his inven- 
tion. 

It is wonderful how little success will satisfy aman. As 
soon as certain mechanics are enabled to accomplish a por- 
tion of their work with reasonable skill, they at once con- 
ceive the erroneous idea that they have nothing more to 
learn, and assume by this very attitude that they are masters 
of-their art. Upon observing such workmen we are forcibly 
impressed with the belief that ‘‘a little learning is a danger- 
ous thing.” 

But if egotism is deleterious in the workman, how much 
more is it so in the manager of an establishment! If the 
workman is old fogyish he need not necessarily impart his 
antiquated notions to his colaborers, but if the head of 
the establishment is such, the whole institution will be 
more or less influenced by his peculiarities, 

The machine shop is a bad place for a man possessing 
an inordinate bump of self-esteem. He, like the bull in the 
china shop, is likely to do a greatdeal of harm. A machin 
ist, above’ all others, should be a man of enterprise and of 
broad comprehension. He should be a many-sided man, 
with a keen observation, and a power to grasp new ideas 
aod make them valuable to himself. But when the ma- 
chinist is a man of one idea, he is likely to stand in his 
own light and to bar the progress of others who depend 
upon his judgment.: An.inventor once went toa machinist 
for assistance in perfecting a new. mechanical device. As 
is generally the case in such an undertaking, grave difficul- 
ties were encountered. The inventor, at the time when 
they were attempting to overcome an important obstacle, 
suggested a somewhat novel way out of their.trouble The 
machinist opposed this course strenuously, because it was 
one which he had been taught was erroneous He would 
not listen to reason, and by his persistence caused the 1n- 
ventor to follow his plans, to the former’s loss. After ex- 
perimenting for a long while, the machinist was. at. last 
forced by sheer necessity to adopt the inventor’s suggestions, 
Had he been willmgto give the hints named a fair inves- 
tigation, he would have saved the mventor anxiety, labor, 
and money. 

The president ofa large manufacturing establishment was 
showing the same to some visitors, one of whom suggested 
to him in a spirit of- kindness that the design of a part of 
the plant which was then in process of erection might be 
improved in a maternal particular. This suggestion was 
haughtily rejected with the curt saying that he thought 
the men in charge knew what they were about. This might 
be so, but.as the suggestion was an important, if not 
vital, one, the part of prudence would have been to have 
looked into the matter to see whether a mistake was not 
actually being made, the party making the criticism being 
an expertin the business. The manufacturer, it 1s claimed, 
by his stubbornness failed to avail himself of a suggestion 
that would save his company many thousands annually. 
His self-reliance in that instance cost some one dearly 

One should be willing to receive instructions from any re- 
liable source. The adage, ‘‘ We are never too old to learn,” 
isa good one. In this era of progress, when old theories 
are daily being shattered, and new ideas enthroned im their 
place, the man 1s indeed blind who says that there 1s none 
capable of teaching him. Suchare not the real master 
spiritsof theage They are the fossils, who only seemingly 
live. Really progressive minds are as different from them 
as day from night.— The Industrial World. 


eo 
Increased Duration of Life. 


The stage to which we have at present attained may be 
stated thus: Compared with the period 1888-1054 (the earliest 
for which there are trustworthy records) the average of a 
man’s life is now 41:9 years instead ot 39 9, and ot a woman’s 
45°83 instead of 419 years, an addition of 8 per cent to the 
female life and 5 per cent to the male Of.each thousand 
males born at the present day, 44 more w1)] attain the age of 
35 than used to be the case previous to 1871. For the whole 
of life the estimate now 1s, tha. of 1,000 persons (one-half 
males and one-half females) 35 survive at the age of forty- 
five, 26 at fifty-five, 9 at sixty-five, 3 at seventy-five, and 1 
at eighty-five. To put the case in another way, every 
thousand persons born since 1870 wili hve about 2,700 years 
longer than before. In other words, the life of a thousand 
peysons is now equal in duration to that of 1,070 persons 
previously; and 1,000 births will now keep up the growth of 
our population as well as 1,070 births used to do. ‘This 1s 
equivalent in result to an increase of our population, and in 
the best form, viz., not by more births but by fewer deaths, 
which means fewer maladies and better health. What. is 
more, nearly 70 per cent of this increase of life takes place 


(or is lived) in the ‘‘useful period ”—namely, between the 
ages of twenty aud sixty. Thus of the 2,700 additional 
years lived by each thousand of our population, 70 per cent, 
or 1,890 years, will be a direct addition to the working power 
of our people. 

It is to be remembered that there might be a great ad- 
dition to the births in a country with little addition to the 
national working power—nay, with an actual reduction of 
the national wealth and prosperity—seeing that, regarded as 
“*economic agents,” children are simply asource of expense, 
and so also are a majority of the elderly who have passed 
the age of threegcore. On the other hand, as already said, 
only one-quarter of the longer or additional life now enjoyed 
by our people is passed in the useless periods of childhood 
and old age, and morethan one-third of it is lived at ages 
when life is in its highest vigor, and most productive alike 
of wealth and enjoyment.—Cornhill Magazine. 


Soo Ot or 
THE HARDEN HAND GRENADE FIRE EXTINGUISHER, 


In our issue of July 12 we referred to this hand grenade, 
and gave an account of anexhibition showing its practical 
efficiency, witnessed by a representative of the SCIENTIFIC 
AMERICAN. It is at once so simple, cheap, and effective, 
particularly in the incipiency of a conflagration, that 1t can 
hardly be wondered at that 1t has been imitated by others, 
and this has caused the company to adopt a patented form 
of package, besides their former patents on the hquid and 
solid salts which furnish the fire extinguishing properties. 

This new form is represented in the accompanying en- 
graving, showing a bottle with a star im medalion form. 
The manner 1n which it is used ‘is, as has been before stated, 
to simply break the grenade, generally throwing it by hand, 
‘*in such manner that the contents will be liberated into the 
flames.” One or more of them may also be hung up around 
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THE HARDEN HAND GRENADE FIRE EXTINGUISHER. 


workshops, factories, or offices in places where any danger 
of fire may be apprehended, as it takesvery little direct 
heat of the flame upon them to explode the bottles and libe- 
rate the fire-extinguishing gases. AJl managers of fire de- 
partments lay great stress upon the importance of checking 
a conflagration in its mcipient stages, and a liberal use of 
these stationary grenades through buildings generally would 
undoubtedly prove most efficient in this direction, - while 
those thrown by hand are far more efficient and easily avail- 
able than any number of buckets of water would be. 

In accordance with an order from the Navy Department, 
Chief Engineer Isherwood made tests of this grenade and re- 
ported thereon with great detail in most emphatic com 
mendation ot its excellent qualities He says 

‘*The department may have entire confidence in the abn- 
ity of these grenades to extinguish flame anc in very large 
masses, incipient fires, that 1s to say, Mies j1st commencing, 
10 which the mass ot name 1s not great and with not much 
sohd combustib.c m igmtion.can be extinguisbea a:most 
instantaneous y and with very little materiai For the pro 
tection of vaiuable papers and other combustible matter in 
fireproot buudings, [am of opimon that every room should 
be supplied with these grenades, and that a proper number 
should be kept convemently m the corridors ready for 10 
stant.use by the. watchman There 1s no doubt the mix- 
ture witbin the dottles will retain its efficiency undiminished 
during an mdefinite period The carbonic dioxide and am 
moniacal gases developed from the hquid by heat are the 
best that modern chemistry can furnish tor the extinction 
of flame ’ 

The New England Fire Insurance Exchange, of. Boston, 
and the Insurance Exchange of Providence, R. I., have 
practically examined the working of this grenade and highly 
recommended its general adoption, as have also the officers 
of a large number of-the fire insurance companies of New 
York and other leading cities. 
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Combustion of Explosive Gas Mixtures. 

Experiments in regard to the flashing temperature of 
explosive gases, and the velocity with which the flame is 
transmitted, have been made by Mallard and Le Chatelier. 

1. The flashing temperature of explosive gases composed 
of hydrogen and oxygen being at 550° C., carbonic oxide and 
oxygen at655°C , and that of marsh gasandoxygen at650°C.,, 
on adding of a large volume of indifferent gases toa volume 
of marsh gas and oxygen, the flashing point becomes but 
slightly altered, while addition of an equal volume of car- 
bonic acid to a mixture of carbonic oxide and oxygen raises 
the flashing temperature from 655” to 700° C. Marsh gas and 
air or oxygen intermixed with a neutral gas can be heated for 
ten seconds at a temperature above the flashing point; the 
retardation of the ignition increases with the amount of in- 
different gas added, and ts a maximum at temperatures 
little above the flashing point. 

2. The velocity with which the flame 1s transmitted de- 
pends upon various conditions, the ignition is either con- 
ducted from one stratum to one above and below, trans- 
mission by contact, or 1s propagated by means of high 
pressure, transmission by an explosive wave. 

This .atter conduction of the flame has been investigated 
by Berthelot and Nieille The two transmissions correspond 
to the combustion and explosion of liquid and solid explo- 
sives like nitro-glycerine and dynamite - Intermediate be- 
tween both are numerous other modes of transmitting the 
flame, which depexd on accessory conditions and unknown 
influences, The velocity of transmission by contact proba- 
bly never exceeds 20 m_ per second, which has been verified 
by numerous experiments. The maximal conducting power 
of a mixture composed of 40 per cent hydrogen and oxygen, 
the equivalent quantity of hydrogen being 30 per cent, is 
equal to 43m per second, a mixture of marsh gas and air 
transmits the flame with a velocity of 0°6 m.; illuminating 
gas and air with such of 1 25 m., and the gaseous explosive of 
carbonic oxide and oxygen with a velocity of 2m. per second. 
The quantity of oxygen employed in these measurements has 
been less than its chemical equivalent, and the product of 
combustion was thus. intermixed with a portion of the in- 
flammable gas. The conducting power increases with the 
initial temperature, and depends upon the width of the tube; 
by using narrow tubes in the examination of explosive zases 
with great conducting power, the transmission of the flame 
isaccompanied by uregular oscillations and, when these 
oscillations follow each other very rapidly, cause diminution 
and finally extinction of the flame {It 1s at first communt- 
cated with uniform velocity, and assumes after some time, 
which depends upon the conductive power of the explosive 
gases, « vibratory motion, the report of the flame becomes 
louder before and after each vibratory period, and, travers- 
ing gases of high conducting power, 18 extinguished before 
it bas reached the final-vibratory period. 

When the transmitted pressure caused by vibratory mo- 
tion and extension of the burned gas is equal to that pro- 
duced by heating the explosive gases to the flashing tem- 
perature, the combustion 1s propagated with a velocity of 
the compressed wave, we have then a transmission of a 
flame by an explosive wave 

eens etic Ok cl sce 
The Influence of Magnetism on the Development of 
she Embryo. 

Prof Carlo Maggioram has recently redd an account of 
some experiments on this subject before the Academia-dei 
Lincei. 

During the process of artificial incubation the author ex- 
posed a number of eggs to the influence of powerful mag- 
nets. A similar set of eggs, being.hatched in the same man- 
ner, but kept away from all magnetic action, served as a 
check. Cases of arrested development were four times 
more numervus in the first group than in the second. Ana- 
logous facts had been previously published in the Vatura 
(Florence, 1878). Microscopic examination showed that the 
sterilization of these germs was probably due to an intense 
vascularization of the yolk sac. 

After the birth of the chickens this increased mortality 
continued, deaths being three times more numerous in the 
magnetized group. All the counter test chickens reached 
their full development, while of the 114 of the first group 60 
presented notable imperfections. Their movements were 
also abnormal. There were three cases of paralysis and two 
of contractions. 

Six of these chickens arrived at maturity. Of these, two 
were cocks of a splendid stature, and endowed with an in- 
satiable reproductive appetite. With the four pullets it was 
quite the contrary. One of them never laid at all, and the 
three others generally produced merely minute eggs (the 
heaviest weighing. only 80 grms.), without yolks, ‘without 
germinal spot, and, 10 a word, sterile. 

The magnetic influence upon the embryo is therefore evi- 
dent, and its action upon the structure and the functions of 
the germ 1s still manifest when the latter 1s arrived at ma- 
turity. 

May we not, to, .explain this effect of the magnets, sup- 
pose an interference between the magnetic vibrations and 
the heat vibrations which animate the molecules of the fe- 
cundated germ; and impel them toward a new condition of 
organic equilibrium? This influence geverally - preveuts, 
and more rarely retards, the development of the embrycs 
(hypertrophy mm the two cocks, and atrophy in the four hens), 
and, as interference implies analogy, may we not infer that 
the vibrations which impel the germ toward its development 
are analogous to the magnetic vibrations?—Jour. of Science. 
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ENGINEERING INVENTIONS. 


A coal washing machine has been patented 
by Mr. Samuel Nevins, of Summit Hill, Pa. It com- 
prises an automatic shaking screen, water circulating 
apparatus, endless coal rake, and endless slate elevator 
in a water tank for separating slate, fine dust, etc., 
from coal, and for washing the coal. 


A well drilling machine has been patented 
by Mr. Lycurgus Nelson, of Florence. Tenn. It con- 
sists of a specially devised frame}mounted on low wheels 
for convenience of transportation, with a rock drill in 
combination with a driving shaft, walking beam, and 
sheave, with several special features to promote econo= 
my and efficiency. 
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MECHANICAL INVENTIONS. 


A pulley has been patented by Mr. John 
D. H. Cleavland, 0? Smithfield, Minn. It has dovetail 
or locking recesses in which are wooden keys to facili- 
tate the securing of leather or other material on or 
around the pulley by nailing it to the keys, thus making 
a metal pulley covered on its periphery. 


A motor has been patented by Mr, Cesar 
Huet, of New Orleans, I.a. It cousists of a novel con- 
trivance for muliplying and transmitting the motion, 
an improvement in the contrivance of open coupling 
for applying power toa fan and other devices, with an 
improved regulator and brake device. 


A sand belt attachment for spoke lathes has 
been patented by Mr. Ephraim Case, of Owensborough, 
Ky. The sand belts are contrived with the cutter head 
carriage, for following the cutter heads along the 
spokes to smooth them automatically after the spokes, 
and thus save the time and labor of subsequently 
smoothing them separately. 


8-6 ee 
AGRICULTURAL INVENTIONS. 


A stubble cutter has been patented by Mr, 
Josepb P. Gueno, of Terre Bonne Parish, La. Iu com- 
bination with specially devised side bars, and knives 
attached thereto, is a chisel edged tooth and colter, so 
that as tbe implement is drawn forward the coltere cut 
and break the roots of the stalks, the Knives cutting 
such as may be left standing. 


———2-¢-e—__— 
MISCELLANEOUS INVENTIONS, 


A draught vehicle has been patented by 
Mr. Thomas Hiil, of Jersey City, N. J. The mud 
shields are atiached to the boxes containing the springs 
by which the vehicle body is supported, and arranged 
to overhang and partly inclose the inner end portions 
of the arms or journals of the axle. 


A buggy spring has been patented by Mr. 
Caiios J. Milier, of Moust,Kisco: N. Y. The invention 
Consists in a special construction of spring adapted for 
buckboard buggies, causing the vehicle to ride easily 
and prevent rumbling noiseg, and also preventing the 
buckboard from gagging in the middle, 


A wick trimmer has been patented by Mr. 
Robert Hoffman, of Cohoes, N. Y. In combination 
with a pair of shears isa clamp for pressing the wick 
against one of the blades, and a lever for acting on the 
clamp to pressits inner edge piece from the edge of 
the blade to permit passing the wick in between the 
edge of the blade and the clamp. 

A calcimining and wall brush has been pa- 
tented by Mr. Henry Bintz. of New York city. The 
object of the invention is to facilitate the manufacture 
aud promote convenience in renewing the bristles, the 
handle and its body portion for holding the brusb 
head being struck up in halves from sheet metal, the 
brush head being removable. 

A folding table has been patented by Mr. 
Charles M. Bolles, of Dajlas, Texas. When folded the 
tabie is triangular in shape, so it can be placed in the 
corner of aroom, but will make a square or parallelo- 
gram of much larger size when unfolded and set up in 
the room, by the use of the leaves and specially devis- 
ed braces, 

A calendar attachment for pens and pencils 
has been patented by Mr. Schuyler C. Lord, of East 
Surry, Me. This invention consists in a tube with a 
rotating sleeve, the whole made for fitting on the end of 
a pencil ora penholder for useasacalendar, the days 
of the week being placed on one tube and of the month 
on another, so the sleeve can be set for any month. 

A log turner bas been patented by Mr. 
Royal E. Park, of Sherman, N. Y. It is for turning 
logs upon their carriages in saw mills, and the weight 
of the log causes the device to automatically turn the 
log upon the carriage and force it to proper position, 
the device being also simple and strong and not liable 
to get out of order. 

A vacuum pan has been patented by Messrs. 
James D. Edwards avd Leon F. Haubtman, of New 
Or.eans, La. ‘his is primarily for use in the sugar 
manufacture, and practically embraces a sysiem in- 
cluding two pans ac ing together, a condenser, receiv- 
ers, tanks, pumps, steam connections, all making a 
complete practical plant. with many novel features in 
construction and mode of operating. 

A wagon end gate has been patented by 
Messrs. George Thomas and Harrison H. Thomas, of 
Waterloo, N.Y. End wings or gates are secured to 
the gate and have notches and stops, while rods are 
held on the sides of the box with a hook Jug and handle 
at their opposite ends, so the end gate can be locked 
in position when raised, lowered, or held at an inclina- 
tion, 

A graining compound has heen patented 
by Messre. Hezekiah Bailey and William H. Bailey, of 
St. ‘I homas, Ontario, Canada, I[t consists of a mixture, 
compounded ina special manner, of apple cider, eggs, 
saltpeter, and color. which flows easily from a sponge 
er brush, and may be worked with coarse or fine 
combs, the fingers, rags, etc.,,as paint is worked in 


graining. 


Scientific American, 


A sheet metal roofing plate has been patent- 
ed by Mr. Patrick H. Regan, of Nashville, Tenn. The 
joints are made to easily lock together and be water- 
proof, while not liable to be broken or split by pressure 
or tension, and also providing for contraction and ex- 
pansion from changes of temperature, the face of the 
plate is also made to deflect water away from the joints. 

Acrane bas been patented by Mr. John 
Wild, of Chester, Pa. This invention covers a special 
construction, combination, and arrangement of parts 
to improve the efficiency of that class of cranes where 
the hoisting block has to travel along the crane beam 
for shifting the load, and has anovel clutch mechanism 
with pulleys for moving the hoisting block backward 
and forward. 

Asash holder has been patented by Mr. 
Obadiah G. Newton, of Trenton, Mo. 1t is a special 
combination of an eccentric with an attached handle 
and a pendent frictiou shoe, both secured on or to the 
shoe, making a very simple and efficient fastener, 
which may be applied either to the right or left hand 
side, and is thin enough to allow one sash to freely pass 
another, 

A macerating machine has been patented by 
Mr. Frank M. Avery, of Brooklyn, N.Y. It is a grind- 
ing or crushing machine, with a revolving drum and 
concave, more especially intended for obtaining the 
fibers and juices from vegetable substances, adapted to 
be easily and quickly adjusted for different materials, 
and calculated to yield to avoid breakage when hard 
foreign substances enter the machine. 


A box for changing pbotographic plates 
has been patented by Mr. Hieronimus Mader, of Isuy, 
Wurtemberg. Germany. The object of the invention 
is to provide an improved device for facilitating the 
exchanging of dry plates within or outside of the 
studio, without necessitating the use of complicated 
nppliances, such as portable dark rooms, etc., and this 
device enables a photographer to easily carry a large 
number of plates with him. 

The preparation of caseine and of articles 
made therefrom forms the subject of two patents issued 
to Mr. Emery E. Childs, of Brooklyn, N. Y. The first 
patent provides for the production of a cheap and 
superior quality of caseine from milk curd direct or 
common cheese, the products to be used for various 
useful and ornamental articles, while by the other pa- 
tent the milk curd is taken after it has been separated 
from the whey, but before the water bas deen pressed 
out.and working or kneading such naturally saturated 
curd in iis own water; the coloring ingredients may be 
introduced here, the whole worked at a temperature 
below boiling, and, as a tough, glutinons mass, pressed 
into sheets or moulds of any desired form. 
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NEW BOOKS AND PUBLICATIONS. 


PovULTRY FOR PROFIT. 


This is a neatly printed little volume,by P. H. Jacobs, 
editor of the Poultry Keeper, and Farm, Field,and Fire- 
side, at which office it is published in Chicago, Il. The 
book is intended for beginners in poultry raising; the 
author claims to have had a practical experience of 
thirty years in the poultry yard. 


THe ELEctTRICIAN’s PocKET Boox. Cassell 


& Co., 739 Broadway, New York. 


This is an English edition of Hospitalier’s Formulaire 
Pratique de l’Electricien, translated by a member of 
the Society of Telegraphic Engineers and Electricians, 
London, The work will be found useful for electricians 
in all branches of their art. It contains illustrations of 
the ordinary appliances used in telegraphing, in house 
alarms, office signals, etc., with tables giving the con- 
ductivity of the various metals, directions for charg- 
ing the batteries, etc. 


VENTILATION AND Heatine. By John 8. 
Billings, Surgeon U. 8. Army. The 
Sanitary Engineer, New York. Price 


This workis a revised and enlarged publication in 
book form of a geries of papers formerly published in 
the Sanitary Engineer, and treats of the principles in- 
volved, under the conditions of modern life, and their 
practical application. ‘I'he source from which this book 
emanates is of such established high character that 
commendation would be superfluous. 


AN IMPORTANT QUESTION IN METROLOGY. 
By Charles A. L. Totten. “John Wiley 
& Sons, New York. 


This bookis a ‘“‘challenge to the metric system,” 
and an * earnest word with the English speaking peo- 
pleson their ancient weights and measures,” dating 
theirorigin back to the builders of the Pyramids and 
treating them as a product of the knowledge orlziually 
imparted to the Hebrews, according to Bible accounts. 


ForEstTrY oF NoRwAy, NORTHERN ASIA, 
AND THE URAL Mountains. By Jolin 
Croumbie Brown, LL.D. Oliver & Boyd, 
Edinburgh. 

The title above given covers three distinct volumes 
by the same author, who is aleo the author of nine 
other books on forests and forestry, and arboriculture, 
The author has had lungexperience as a practical bot- 
anist and lecturer on botany, and his books contain 
much valuable information on a subject that is of very 
general interest in this country at the present time. 


Lee’s Map of the Industries of Western 
Pennsylvania is a convenient office chart of the Pitts- 
burg Gas Coal Beds and the Connellsville Coke Field, 
with their transportation lines and index to the most 
important industries. 


Received. 


Tre MaRrTimmeE Canal of SUEZ. FROM ITS INAUGURA- 
TION, Nov 17. 189 to 1884. By Professor J. E. 
Nourse, U S N. Washington, D. C.; Government’ 
Printing Office. 


A New System oF LaYine Out RaiLway TURNOUTS. 
By Jacob M. Clark. D. Van Nostrand, New York. 


A New MatHop or Reoorpine THR MOTIONS OF THE 
Sort PauaTs. By Harrison Allen, M.D. P. Blak-. 
iston, Son & Co., Philadelphia, 


Be a a 


Ra a RE eS rg ES 


Syerial. 


SPITTING, AND THE MEN WHO SPIT. 


The habit of spitting is a peculiarly American one, and 
itis growing on the Ame ican public. When Charles 
Dickens first visited this country, he said some sarcastic 
things about it, which gave considerable offense, because 
they were justly merited. Since then the habit has in- 
creased a thousandfold. Why do people spit 30 much? 
Is it mere habit, or is there a vulid cause for it? It is at 
best a very unpleasant and untidy habit. With some 
the habit is from another cause, which is quite as ob- 
jectionable, namely, the chewing of tobacco, which de- 
moralizes the salivary apparatus as badly as it defiles 
pavements and carpets. With that habit, however, we 
having nothing to do just now, for we are about to refer 
to a far more deeply-seated cxuse of the evil practice. 

The fact is that a very large proportion of the Ameri- 
can people have catarrh. Cutarrh isa disease of many 
forms. Its seat is chiefly in processes above and inthe 
immediate rear of the nose. '[Tne delicate passages are 
lined with an exceedingly sensitive membrane, which is 
often either lightly or severely inflamed. When in- 
flamed it secretes a peculiar liquid or semi-liquid de- 
posit, which must be got rid of insome way. It must 
either be absorbed, swallowed, or spit out. The causes 
which produce it prevent its absorption. To swallow it 
is to afflict the stomach with that which is not only indi- 
gestible, but also poisonous. To spit it out seems the 
only way to get rid of it. And so along the street and 
in public conveyances and in halls, churches, theaters, 
stores, and even elegant private apartments we hear and 
see the constant hawk, hawk, hawk, spit, spit, spit, of 
thousands of people who would like to be free from the 
unclean habit, but who cannot, because they have 
catarrh. 

Our editor had occasion recently to hold conversation 
with a gentleman who was formerly in bondage to this 
habit by reason of grievous catarrh, but who has of late 
years been thoroughly emancipated from it. He isa 
gentleman of culture and education: Mr. Chas. E. Cady, 
at the head of Cady’s Business College, at Fourteenth 
Street and University Place. New York.. In view of his 
position and the influence he holds over young men, his 
experience is worth quoting. 

Mr. Cady’s catarrh was of long standing; probably in- 
herited. He remarked to our correspondent that in his 
early life he had a few hobbies on the health question; 
such, for instance, as that he should bathe freely in very 
cold water all winter, and that he should sleep with 
more cold air in his room than most people consider 
good forthem. As he lived in Ogdensburg, N. Y., he 
had all the facilities he wanted for making the most of 
cold air and cold water in wintry weather. 

** By the time I was twenty years old,” said Mr. Cady, 
“IT had catarrh, deep seated and firmly fixed. It came 
on so slowly that I hardly knew it was catarrh. I had 
to use my handkerchief constantly. I was continually 
hawking and spitting. The habit grew upon me. It be- 
came a great nuisance to myself, as T know it was to 
other people. There was a constant dripping into my 
throat. I always had a weak stomach, and this made it 
weaker. I was not prostrated, nor was I such a dyspep- 
tic that I could not eat my food; but I was in slavery to 
this horrible catarrh, and I saw no wayof escapefrom it. 

“After trying sundry catarrh remedies without ad- 
vantage, 1 concluded to make an experiment with Com- 
pound Oxygen, for which purpose I consulted Dr. Tur- 
ner, ‘it the New York office of Drs. Starkey and Palen. 
I procured a Home Treatment: In about four weeks great 
improvement was visible. I continued the treatment for 
nearly sia months at intervals; my catarrh, which had been 
unusually obstinate, was now atanend. The unpleasant 
secretions disappeared, and also the pain in my head 
which had accompanied them. The necessity for hawk- 
ing and spitting ceased, and I wasfree from that unplea- 
sant bondage. My stomach grew stronger and my diges- 
tion better, and so continue to the present time, 

“This was about three years ago. Sincethen I have had 
no return ofthe catarrh, and 1 have not needed any more 
Compound Oxygen. 1 know my cure must be reasonably 
permanent, for I have taken several slight colds, which 
have passed away without leaving any evil effects. Dur- 
ing my catarrhal days such colds would have aggravated 
my disease to a serious extent, and caused me much an- 
noyance. 

“‘\vVith my catarrh gone and my general health greatly 
improved, you may quote me as freely as you please as 
a firm believer in the virtues of Compound Oxygen. 

‘“* T wish for the sake of the thousands who are kept 
by their catarrh constantly hawking and spitting, that 
all victims of this unpleasant disease could know of 
Compound Oxygen and make trial of it. I see no reason 
why it should not do for them what it has so thoroughly 
done for me.” 

A“ Treatise on Oompound Oxygen,” containing a history 
of the discovery and mode of action of this remarkable 
curative agent, and a Jarge record of surprising cures in 
Consumption, Catarrh, Neuralgia, Bronchitis, Asthma, 
etc., and a wide range of diseases, will be sentfree. Ad- 
dress Drs. STARKEY & PALEN, 1109 and 1111 Girard St., 
Philadelphia. 
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Business and Personal. 


The Charge.for Insertion under this head is One Dollar 
@ line for each insertion ; about eigiit words toa line. 
Advertisements must be received at publication office 
aseanly as Thursday morning to appear in next issue. 


Valuable Patent.—United States Patent allowed. 
Absolutely perfect and exceedingly simple railroad nut 
lock. I willselltwo-thirds of each foreign patent for 
the money to pay for the patent. Address James A. 
Campbell. care “ Banner,” Brenham, Texas. 


Wanted.—A competent man as Foreman of Boiler 
Shop. Must have best of references. Phoonix Foundry 
and Machine Co., Syracuse, N. Y. 


Wanted.—Responsible parties to manufactnre the 
Fretel Locomotive. Address Gabriel Fretel, Porto Real, 
Province de Rio Janeiro, Brazil. 


Practical Instruction in Steam Engineering, and situ- 


ations furnished. Send for pamphlets. Nationa) In- 
stitute, 70 and 72 West 23d St., N. Y. 


The Cyclone Steam Flue Cleaner on 30 days’ trial to 
reliable parties. Crescent Mfg. Co., Cleveland, O. 


For Steam and Power Pumping Machinery of Single 
and Duplex Pattern, embracing boiler feed, fire and low 
pressure pumps, independent condensing outfits, vac- 
uun, hydraulic, artesian, and deep well pumps, air com- 
pressors. address Geo. F. Blake Mfg. Co.. 44 Wushing- 
ton St:, Boston; 97 Liberty St., N Y. Sexid for Catalogue. 


Quinu’s device for stopping leaks in boiler tubes. 
Address 8..M. Co., South Newmarket, N. H. 
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; Milla, Engines, and Boilers for all purposes and of 
every description. Send for Circulars. Newell Univer- 
sal Mi)] Co., 10 Barclay Street, N. Y. 


Wanted.—Patented articles or machinery to mannfac- 
tureandintroduce. Lexington Mfg. Co., Lexington, Ky. 


“‘ How to Keep Boilers Clean. Book sent free by 
James F. Hotchkiss, 86 John St., New York. 


Stationary, Marine, Portable, and Locomotive Boilers 
a specialty. Lake Erie Boiler Works, Buffalo, N. Y. 


Presses & Diex. Ferracute Mach, Uo., Bridgeton, N. J. 
For Power & Economy, Alcott’s Turbine, Mt.Holly, N. J. 


The Hyatt filters and methods guaranteed to render 
all kinds of turbid water pure and sparkling, at economi- 
cal cost. The Newark Filtering Co., Newark, N.J. 


Steam Boilers, Rotary Bleachera, Wrought Iron Turn 
Tables, Plate Iron Work. Tippett & Wood, Easton, Pa. 


Send for Monthly Machinery List 
to the George Place Machinery Company, 
121 Chumbers and 103 Reade Streets, New York. 


Tron Planer, Lathe, Drill, and other machine toals of 
modern design. New Haven Mfg. Co., New Haven, Conn. 


Tf an invention has not been patented in the United 
States for more than one year, it may stilPbe patented in 
Canada. Cost for Canadian patent, $40. Various other 
foreign patents may also be obtuined. For instructions 
address Munn & Co., SOIENTIFIC AMERICAN Patent 
agency, 361 Broadway, New York. 

Guild & Garrison’s Steam Pump Works, Brooklyn, 
N. Y. Steam Pumping Machinery of every descrip- 
tion. Send for catalogue. 

Niclxel Plating.—Sole manufacturers cast nickel an- 
odes, pure nicke! salts. polishing compositions. etc. Com- 
plete outfit for plating, etc. Hanson & Van Winkle, 
Newark, N. J., and 92 and % Liberty 8t.. New York. 

Supplement Catalogue.—Persons in pursuit of infor- 
mation on any special engineering. mechanical. or scien- 
tific subject, can have catalogue of contents of the Sci- 
ENTIFIC AMERICAN SUPPLEMENT sent to them free. 
The SUPPILMENT Contains lengthy articies embracing 
the whole range of engineering, mechanics, xnd physi- 
cal science. Address Munn &Co . Publishers, New York, 


Machinery for Light Manufacturing, on band and 
built toorder. . E. Garvin & Co., 139 Center st., N. Y. 
Curtis Pressure Regulator and Steam Trap. Seep. 286. 
Woodwork’g Mach’y. Rollstone Mach. Co. Adv., p. 286. 
C. B. Rogers & Co., Norwich, Conn., Wood Working 
Machinery of every kind. See adv., page 270. 
Drop Forgings. Billings & Spencer Co., Hartford, Conn. 
Brass & Copper in sheets,wire & blanks. See ad.p. 222, 


The Chester Steel Castings Co., office 407 Library St., 
Philadelphia, Pa..can prove by 20,000 Crank Shafts and 
15,000 Gear Wheels. now in use, the superiority of their 
Castings over all others. Circular and pricelist free. 

The Improved Hydraulic Jacks. Punches, and Tube 
Expanders. R. Dudgeon. 24 Columbia St.. New York. 


Hoisting Engines, D, Frisbie & Co., Philadelphia, Pa, 


Tight and Slack Barrel Machinery a specialty. John 
Greenwood & Co., Rochester, N. Y. See illus. adv. p. 222. 
Pays weil on small invegtment..—Stereopticons, Magic 
Lanterns, and Views illustrating every subject for public 
exhibitions. Lanterns for colleges. Sunday-schools, and 
home amusement. 136 page illustrated catalugue free. 
McAllister, Manufacturing Optician, 49 Nassau St., N. Y. 
Renshaw’s Ratchet Drills. No. 1, $10; No. 8, $15. 
Cash with order. Pratt & Whitney Co., Hartford, Conn. 
Shipman Steam Engines.—Small power practical en- 


gines burning kerosene. Shipman Engine Co., Boston. 
See page 817. 


HINTS TO CORRESPONDENTS. 


Name and Address must accompany all letters, 
or no altention will be paid thereto. This is for our 
information, and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Enquiries not adaware fo reasouable time should 

e repeated; correspondents will bear in mind that 
some answers require not a little research. and, 
though we endeavor to reply to all, eitber by letter 
or in this department, each must take hie turn. 

Special Information requests on matters of 

ersonal rather than general interest. and requests 

‘or Prompt Answers by Letter, should be 
accompanied with remittance of $119 $5, according 
to the su bject. a8 we cannot be expected to perform 
such service without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 

Minerals seut forexamination should be distinctly 
marked or labeled. 


(1) A. G. H. desires to know the process 
used for deodorizing tallow in the manufacture of imi- 
tation butter. A. It is hard to say just what process is 
used by those who manufacture artificial butter. Ad- 
mission to the factories is almost impossible, and the 
details of manipulation are kept very eecret. A good 
article of tallow is generally used, and it is presumed 
that steam is injected into the fat in such a way as to 
remove the odor and color. See article on this subject 
on page 63383 of ScIENTIFIO AMERICAN SUPPLEMENT, 
No. 387. On asmall scale, substances rich in oxygen 
can be used to purify the tallow, thus, by melting the 
fat and adding to it a small quantity of potassium bi- 
chromate dissolved in water; and subsequently a little 
hydrochloric acid. The mixture is theu stirred, and 
washed with warm water until thoroughly cleansed, 
when the tallow will be found to be completely deodor- 
ized and bleached. Potassium permanganate is like- 
wise used with good results. 


(2) 8. R. S..asks in what year Kolbe dis- 
covered the process of making salicylic acid from car- 
bolic, the price of salicylic acid before the discovery, 
and what amount of the salicylic acid could be ob- 
tained? A. That salicylic acid may be obtained from 
phenol was demonstrated by Kolbe and Lautermann in 
1860. In 1874, Kolbe modified and simplified his crigi- 
nal process, subsequent to which it became prominent 
asa disinfectant. Prior to18%74 it had no commercial 
value, aad of course could not’ be obtained In quantity. 
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(8) A. C. G. asks for a rubber stamp indeli- 


ble ink for marking clothing, it being necessary that 
glycerin be used in its manufacture to keep the pads 
from drying up quick, and the ink from clogging up the 
letters. A. The following isan indelible stamping ink, 
and probably will be suitable for your wants: Eosine 1 
part, aniline black 4 parts, aniline blue 2 parts, cuprie 
chloride 1 part, ammonium chloride 8 parts, sodium 
chloride 2 parts, glycerine, lampblack, water, and oil in 
sufficient quantity to bring the ink to a proper consist. 
ency for the use to which it is intended. The ingredi- 
ents are thoroughly incorporated by grinding or stir- 
ring, when the composition is ready for use. To pre- 
veut moulding a small proportion of salicylic acid may 
be added. 


(4).H. D. 8. asks a receipt for making some 
kind of cement that will stick greasy leather.. The 
trouble js the oil comes out of the leather and mixes 
with therubber cement. A. Try the foJlowing: Soak 
equal parts common glue and isinglass for ten hours in 
just enough water to cover them. Bring gradually to 
a boiling heat, and add pure tannin until the whole be- 
comes ropy, or appears like the white of eggs. Buff 
off the surfaces to be joined, apply the cement warm, 
and clamp firmly. : 


(5) F. H. asks for the process of making 
whiting and plaster of Paris. A. Whiting is simply 
chalk, ground, elutriated, balled, and dried. Grinding 
mills break up the chalk and mix it with water, which 
is constantly flowing in. On leaving the mills, themix- 
ture passes along a series of wooden troughs, where 
the sand, which has a greater specific gravity than the 
chalk, is deposited, the chalk passing oninto the set- 
tling pits. On being taken from the pits, the whiting 
is partially dried on a floor under which hot fiues run; 
then cut up into large rough lumps, and placed in 
racks on cars which run on tramways into an immense 
oven, The heat from the flues is greatly increased by 
an air.blast, which also carries‘off the moist exhalations 
from the drying whiting; 12 hours on the heated fioor 
and 12 in the oven thoroughly dries the whiting, and it 
isready for packing, Plasterof Paris is gypsum (sul- 
phate of lime) carefully burnt, so that it loses its water 
of crystallization. 


(6) J. P. O’B. writes: I intend to build a 
line of telephone like that described in SorenTrFIc 
AMERICAN SUPPLEMENT, No. 142, and would like to 
have you give me a little more information uponit. 1, 
Would a person be liable to prosecution if he built 
such & line, andis it an infringement upon the Bell or 
other patents? A. The Bell Telephone Company claim 
to own patents covering all articulating telephones. 
»2. How far will such a line work satisfactorily? A. 
Such a line as you refer to will work over a line three 
or four miles long. 3. Do you have to use magnet bells 
for asignal? A. You may use magnet bells or a bat- 
tery call. 4. Would smaller wire than No. 14 do just 
as well? A. No.12 iron wire is what is commonly 
used for this purpose. A smaller wire offers a greater 
resistance, and does not answer the purpose as well. 
5. Of what arethe ground connections (what metal), 
and how large pieces? A. You:ean ground yourline 
on water pipes or on iron drain pipes, or by connect- 
ing your wires with copper plates, having about ten 
square feet area, and located in earth that is constantly 
moist. 


(7) G. G. asks (1) where he can get a work 
describing how to make a powerful magnet (not a per- 
manent one). A. Prescott’s Telephone, Electric Light, 
and Other Novelties contains a large number of illus- 
trations of magnets of different forms. You will also 
find in SUPPLEMENT, No. 182, a description of a large 
variety of forms of electro-magnets. 2. The best kind 
of battery to work it with? A. The best battery for se- 
curing the greatest amount of power in a large electro- 
magnet for a short time, is the plunging bichromate 
batiery. 8.’ What magnet and battery would exert a 
force equal to liftingten pounds through a space of 
five inches? A. To lift ten pounds a space of five 
inches you will need an axial magnet. A magnet 
formed of about 200 turns of No. 12 cotton covered 
wire used in connection with 10 cells of the battery de- 
scribed, having plates about 4 by 8 inches, will proba- 
bly answer your purpose. 

(8) 8. P. 8. writes: 1. Can you advise me of 
a good varnish or polish for a flute? One that will be 
comparatively unaffected by perspiration, and that can 
be bought already made up. A. Those who make 
flutes use simply a mixture of beeswax and linseed oil. 
This suitably applied ‘and there lies the secret) will 
produce the most satisfactory kind of afinish. 2. Also 
can you advise a lasting preparation for silver-washing 
the keys of aflute? A. Nothing will be as lasting as sil- 
ver or nickel plating. 3. Recently I have noticed the 
mercury in a barometer, after assuming aconvex form 
preparatory torising, throb slightly. Does this denote 
presenceofair? A. Wedo not think that the action 
described is due to the presence of air. 


(9) B. M—Plumbago is largely used as a 
lubricant, both in its dry pure state and pulverized 
and mixed with tallows and oils. Itis used dry on 
wood for the slides in organs and other movements re- 
quiring freedomfrom{oil. It is largely in use com- 
bined with tallow and oil as axle grease. Also com- 
pounded with cotton as piston packing for engines 
and pumpsandfor valves. It is a compound in several 
patent journal boxes. With tallow or lard it is excel- 

‘lent for all bicycle bearings, as not aptto spread, but 
not 80 easily applied as oil. 

(10) H. H. writes: I have an electric pen, 
also aparlor phonograph. I have broken one of my 
porous cups; is there any way to mend it, and how? 
A Ifyour porous cup is only cracked,you may stop the 
leak by allowing it to become perfectly dry and filling 
the crack with melted paraffine. If it is broken so that 
the parts are separated, you may repair it by using a 
cement composed of equal parts of Peet's gutta percha 
and shellac melted together. 2. Where can Iprocure 
the light linen paper for copying? I have tried several 
kinds, but they are not satisfactory. A. Any of our 
stationers can furnish the paper you require, 


(11) L. P. asks how_the rhubarb is prepared 
that is sold in England as preserved ginger? A. The 
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article is not on the American market. Marion Har- 
land, who is an excellent authority, gives the following 
receipt for preserving ginger. She says; ‘Pare the 
roots of green ginger, and lay in cold water fifteen 
minutes. Boilin three waters, changing the hot for 
cold every time, until very tender; drain, and lay in 
ice water. For the sirup allow a pound and a quarter of 
sugar for every pound of ginger, and a cupful of water 
for each pound of sugar. Boil and skimuntil the scum 
ceases torise, When the sirup is cold, wipe the ginger 
dry and dropit in. Let it stand twenty-four hours. 
Drain off and reheat the sirup. This time put the gin- 
ger in when blood warm. Do not look at it again for 
two days. Then reboil the sirup,and pour over thegin- 
ger scalding hot. In aweek drain off once, boil,and add 
again while hot to the ginger; cover closely. It will 
be fit for use in a fortnight. The rhubarb lozenges are 
made with four pounds of sugar and ten ounces best 
Turkey rhubarb in powder with a little gum solutior, 
say 1 ounce dissolved gum arabic to 12 ounces of sugar. 


(12) G. D. C. writes: I have heen trying to 
cast lead figures (or type in one piece) from a plaster of 
Paris mould, but have failed three times. The mould 
came off good and clean, and after warming it I poured 
in lead, then took off after cooling, but the figures 
were all run together like so many bubbles. What was 
wrong? A. You cannot cast sharp lead figures or type 
in a plaster mould; you should usetype metal. A com- 
mon way of making stereotypes is to form the mould as 
you have done, then dry it perfectly, then dip it, face 
upward, in melted type metal, allowing it to remain 
below “he metal until all of the steam and gases have 
escaped, when the mould maybe raised out of the melted 
metal and placed in a level position and allowed to 
cool, 


(18) T. B. B. writes: 1. I have a china tea 
set decorated with goldbands. Is there any method 
by which T can remove those gilt bands without injury 
to the ware? I wantto hand paint the set, but cannot 
do so satisfactorily unless the gilt work is removed. 
A. Try removing the gold leaf by means of tripoli or 
rotten stone. 2, How is this gilt decoration put on 
table ware? A. It is deposited from a gold solution. 


(14) W. T. B. writes: 1. I have had the tops 
or carbon heads of several Leclanche batteries become 
soft and run out; what causes this and what willremedy 
it? A. The carbon in the Leclanche battery is ce- 
mented in the cell with pitch. 2. What gluecan I use 
to patch a boat with below the water line; patches of 
canvas? A. Apply the canvas patches to your boat with 
thick white lead paint, allowing it to become dry before 
placing the boat in the water. 


(15) C. B. D. writes: Ihave constructed a 
dynamo five-fourths the size of your drawings in your 
SuPPLEMENT, No. 161, with the exception that I have 
made two field magnets instead of one, have wound 
field magnets with five layers No. 14, and armature 
with 6 layers No. 16 wire. I run it at 1,600 revolutions 
per minute. Ican get plenty of sparks at the commu- 
tator brushes when connected by itself, but when I in- 
sert a Maxim 16 candle incandescent lamp in circuit all 
sparks cease. The lamp is perfect, as I have had it 
tested. Is the dynamo not powerful enough, or where 
is my trouble? A. The current produced by your dy- 
namo-electric machine is a quantity current, and inca- 
pable of overcoming the resistance of the 16 candle 
power lamp. Probably the lamp has a resistance of 
100 ohms or more, whereas your dynamo would be in- 
capable of working through a resistance of more than 
25 or 80 ohms. 


(16) C. V. S. asks if a box 114 feet square 
and 3 inches high can be heated to 104° Fah. by means 
of electricity. Can it be done by means of coils? And 
ifso, what kind of a battery would be best, and would 
it be very expensive? A. You can heat a box of the 
size given by means of electricity, but it would be a 
very expensive method of generating heat. The coils 
should be made of platinum, and you would require a 
large battery. The size of the battery and the propor- 
tion of the.coil would be entirely a matter of experi- 
ment. 

(17) O. G. H. writes: I have a boat 25x5x4 
feet, drawing 18 inches of water. Will you kindly‘in- 
form me what horse power boiler and what size cylin- 
der, also what size screw, pitch and number of blades 
of same, mustI use in this boat to get an average speed 
of 12 miles an hour? Also please inform me of the di- 
mensions of the boiler. A. Engine 4 inches or 44 
inches diameter and 6 inches stroke. Vertical tubular 
boiler 34 inches diameter and 50 or 52 inches high,with 
not less than 120 feet of fire surface. Propeller 30 
inches diameter and 42 to 44 inches pitcYi, 8 blades. It 
will be very difficult to get a speed of 12 miles per hour 
from a boat of these dimensions, but you may get 10 
miles with boat of good, easy model. 

(18) J. D. McR. writes: I have a boat 18 
feet keel and 414 feet beam, which draws 3 inches of 
water at bow and 18 inches at. stern when loaded. I 
am building for it an engine 244x214. The wheel is two 
bladed, about 17x26; what size boiler would you recom- 
mend. and what is the greatest speed that can be had 
from the boat with the 214x214 engine and a boiler of 
sufficient size, also with any other size engine which 
you think best suited for this boat? Do you think 
this boat can be made to run 10 miles perhour? Would 
you put on a larger wheel with less pitch? Please ad- 
vise me what is necessary to do to get the greatest 
gpeed out of the boat, A. You should have a vertical 
tubular boiler 24inches diameter and 42 inches to 46 
inches high. The pitch of your propeller sbould be such 
as to let the engine run at a high speed, say 850 to 400 
revolutions per minute, then with your engine you may 
get a speed of 7 or 7{ miles. If you increase the engine 
to 8inches diameter and 4 inches stroke, and the boiler 
and propeller in proportion, you would probably get a 
speed of 814 miles per hour. 

(49) C. B. L. asks how he can learn to be 
an electrical engineer or electrician. A. You can 
study electrical engineering at some of our technical 
schools, the Stevens Institute of Technology at Ho- 
boken, N. J., Cosseti University at Ithaca, N. Y., the 
Rensselaer Polytechni¢. School at Troy, N. Y., or 
the Worcester Polytechnic School at Worcester, 
Mass., or by purchasing the necessary books you can 
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pursue the study alone. ‘Ifyou desire to make it a pro- 
fession, we advise yon to first: become an adept in me- 
chanical engineering, afterward take a course in elec- 
trical engineering, and then apprentice yourself to some 
manufacturing electrician or tlectrical engineer. 2. Is 
there any difference between an electrical engineer and 
an electrician? A. An electrical engineer is supposed 
to combine the qualities of a mechanical engineer and 
an electrician, whereas an electrician simply deals with 
the theoretical part of the business, 


(20) F. E. W. writes: 1. Please inform me, 
to settle a dispute between myself and a school superin- 
tendent, whether Robert Fulton’s steamboat was the 
first steamboat in actualuse. Did not John Fitch of 
Pennsylvania have a steamboat that worked on the 
Delaware River in 1790? A. M. Perrier navigated a 
smal] steamboat on the Seine in Francein 1775. Jouf- 
froy built and ran a small steamboat on the Soane in 
France in 1781, James Rumsey exhibited an experi- 
mental steamboat 80 feet long, on the Potomac in 1782. 
In 1788 John Fitch launched at Philadelphia his steam 
paddle boat, making a passage to Burlington, 20 miles, 
where she unfortunately burst her boiler, from whence 
she floated back to the city, and being repaired made 
several trips. About this date Symington, Oliver Evans, 
and others built experimental steamboats. In 1793 
Fitch exhibited his propeller,a boat about 15 feet long, 
on the “Collect” pondin New York Robert Fulton 
built an experf{menta: steamboat that ran on the Seine, 
in France, in 1808, and soon after ordered the engine 
for the Clermont, of Boulton & Watt, in England. In 
1804 John Stevens built a small steam propeller that 
made excursions on the waters around New York; but 
no practical results were reached until Robert Fulton 
started the Clermont in August, 1807, running as a re- 
gular passenger boat to Albany. Soon after, in 180%, 
John Stevens finished the Phenix, but was prevented 
from running upon the Hudson by a legislative grant to 
Fulton. The Phenix was run ashort time upon the 
New Yorkand New Brunswick route, and in 1808 went 
to Philadelphia by sea, being the first steamer sailing 
upontheocean. Thus, while Fitch and Fulton were 
not the first to build orrun a steamboat by name, the 
practical triumph of steam navigation belongs to 
Robert Fulton and John Stevens, 


(21) J. H. writes: I ama student of Lehigh 
University and am taking the course in civil 
engineering. Having a well equipped library at 
hand, and determining to learn all I can of mineralogy, 
I wieh you would let me know what books pertainng 
to that subject Ishallread, and in what order I shall 
read them. A. Obtaiu the latest edition of Dana’s 
Mineralogy, as a descriptive text-book. Begin at 
once to gather specimens, and learn to recognize them 
by their descriptions in the book. A visit to cabinets 
of named minerals will greatly aid you. It would also 
be very profitable to visit the Museum of Natural His- 
tory in Philadelphia or in New York. The study of 
geology will largely increase your interest in nature’s 
methods and the localization of minerals, 


(22) F. P. asks: Is it necessary that poultry 
running at large upon the farm should have oyster 
shells or bones, or both? Why are they fed to poultry? 
Should they be burned or fed raw? A. Anything that 
will furnish phosphorns and lime to the poultry will 
answer. If youprovidethem with oyster shelis, they 
should be burned to form lime, 


(23) 8. McI. asks: Which is the greatest 
power, and what are the proportions of water or steam, 
the pressure on each volume beingthe same, in a water 
wheel and steam engine? A. Steam will yield the 
greatest power, on account of its expansive force, its 
slight inertia, and the rapidity with whichit may be 
passed through the.engine. 


(24) W. asks what the general mode of test- 
ing glue is; how to find out by testingin cups how 
much water different glues will take, so as to deter- 
mine their relative value. A. We do not know that the 
value of glue can be best tested by the quantity of water 
it will absorb, although the best glues will absorb the 
most water, and will also swell up in cold water with- 
out dissolving or becoming slimy. A good test is to 
try the prepared glue by gluing pieces or blocks of 
maple together; after drying, break the blocks apart. 
The best glue will take splinters from the solid wood. 
Another way, when buying glue, is to decide by the 
smell, color, and breaking with the hand. Good glue 
will spring and splinter, while poor glue will break 
square like glass, Avoid glue that has a burned or fetid 
smell, 


(25) C. P. K. asks how to make camphor 


ice. 


A, Almond 01)... iecsecsscsacvcosiarsecces 1 pound. 
Rose water.....0 cssccecccceccsseeces 1 pound, 
Paraffine...... -.-1 ounce. 
Camphor gum... seoeesee2 OUNCES. 
Otto of rosemary.......... es. .. .-.1drachm, 


Melt the paraffine, ana stir in the oil and other ingredi- 
ents while cooling. 


(26) T. B. E. writes: I am suffering greatly 
with a frosthitten foot. Can you give me aremedy? 
A. Noremedy is known to which it is safe to trust for 
apermanent cure. Many are advertised, but it isfolly 
tospend money for them. Present relief can be ob- 
tained by the use of suitable liniments, One made of: 

Tincture of opium (laudanum).........1 ouuce. 


Tincture of arnica............ ereccrr 8 « 
‘Chloroform ...... i isdeessenesstaree’s WH * 
Camphor..........ccceeeceseseseeeeeee ye 


Glycerine...........0-..05 eau: st 
gives commonly prompt ease, and after a few applica- 
tions makes a temporary cure. Of course the foot 
should be guarded as perfectly’ as possible from ex- 
posure, 

(27) J. D. McC. asks bow and of what in- 
gredients tailor’s chalk is made, such asused in 
marking cloth when cutting out garments. A. 
The substance used is a variety of talc or steatite 
(sometimes called soapstone) known as talcose slate. 
It isa mineral, and is a hydrated silicate of magnesia. 


(28) V. B. M—No cement will make your 


boiler tight that leaks around the base of the dome. 
The leaks are no doubt caused by a. faulty construc- 
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tion. The shellis possibly cut out toolarge at the 
dome junction, which causes a movement of the seam 
by the great pressure. It should be examined by a 
competent boiler maker and stayec crosswise, then 
calked. 


(29) J. M. H. asks how to cure a tea kettle 
from rusting. A. Get the best quality of tin, or make 
the kettle of tin lined copper. 


(80) W. K. M.—Cast iron cannot be practi- 
cably hardened. Itis not reliable. Malleable iron can 
be casehardened in the usual way. 


(31) J. A. H. asks how to proportion 
plumber’s solder for wipingjointsin lead pipe. A. Tin 
1 pound, lead 2 pounds; melt together and cast in bars. 


(382) T. & M.—White japanning upon cast 
iron is done in the same manner as for colors, The arti- 
cles are cleaned free from grease and sand, or smoothed 
iu any mechanical manner. The first coat is laid on with 
a brush quite thin (with turpentine), then baked in an 
oven at 250° until dry. Then a second coat thicker 
than the first, or as thick as it can be epread, if you 
wish to finish withtwo coais; bake as before. If the 
surface is not as smooth as desirable, the first coat can 
be smoothed down with sand paper after baking, and a 
second and third coat applied. The white japan var- 
nish can be obtained from any of our varnish makers, 


(83) A. S. R. asks what are automatic mo- 
mentum breakers as before mentioned in the SorzNTIFIO 
American. A. Any stone breaker with a heavy fly wheel 
that by its momentum carries the breaking jaws over 
the hardest part of [their work, recovering its power 
during the back motion of the jaws. 


(84) O. O. asks the greatest distance a can- 
non ball or shell has ever been thrown, and when and 
where. Also what gun? A. About 7 miles, by a gun 
called the ‘“‘ Swamp Angel,’’ shelling the city of Charles- 
ton during the war of the Rebellion, 


(35) N. H. writes: I have a small engine 
214x6, for which I wishto make a boiler according to 
directions in the ScrentTIFIo AMERICAN SUPPLEMENT, 
No. 182. Would one made of 10 flasks in the fire and 
2for dry steam furnish enough steam forit, and what 
power would it be? If not, how many would I need? 
A. With 10 flasks for heating surface and 2 for steam 
chamber, you might realize a half horse power at 40 
pounds pressure. 


(86) N. H. asks: Does the center of a shaft 
turn? A, A theoretical axis or center is supposed not 
toturn; but all parts of a solid body moving around 
or upon an interior axis or center turn, The trouble 
comes from confounding an imaginary line or axis with 
the material body movingupou it. 

(87) E. J. asks for a material or composi- 
tion whichin a soft state is plastic.and can be hand 
worked like clay into ornamental figures, which when 
dried becomes hard and strong, withont firing. Some- 
thing not too expensive would be preferable. A. Take 
the finest plaster of Paris,and sprinkle it into the-water, 
stirring it till the mixture becomes of the consistence 
ofthickcream. Perhaps, however, Portland cement 
would do, as plaster of Paris hardens so quickly, and 
you can keep the cement in working condition several 
hours. 

(38) C. F. L. asks: How many feet of one 
inch pipe wouldit take to condense the steam froma 
83 horse power engine doing ordinary labor? Would 
coils of pipe put in a common barrel and kept covered 
with cold water be a good conderser for such an en- 
gine? A. A coil of 1inch pipe of 100 feet in a barrel or 
trough at medium pressure (40 pounds). If high pres- 
sure, 60 to 80 pounds, 150 feet of pipe. If you can make 
itin two sections, so as to give a largerarea to the ex- 
haust, it will do better service. 

(89) G. D.—Ink stains can be removed by 
various reagents, such as a cold aqueous solution or an 
acetic acid solution of calcium hypochlorite, bleaching 
powder, or javelle water. Dilute nitric or muriatic acid 
issometimes used. The following is from our back files: 
Take of muriate of tin, 2 parts; water, 4 parts. ‘To be 
applied with a soft brusb, after which the paper must 
be passed through cold water. 

(40) E. B. R. criticises our answer to 8. L. 
W. (40), vol. li., No. 15, on how to make a cheap rheo- 
stat, but E. B. R. proceeds upon the supposition that 
any dealer in wire will “‘ measure off an ohm,” and that 
all wire of the same nominal size is of the same resist- 
ance fora given length. We do not think that any 
dealer would * measure off an ohm”? ex ‘ept by the foot 
rule, and this would bea very rough measurement in- 
deed. But if the dealer were to supply a length of wire 
measuring exactly 1 ohm, its resistance would be varied 
by coiling or stretching, and no accurate results could 
be arrived at. Allowing that an obm of a certain kind 
of wire were procurable, an accurate resistauce box 
could be made by comparing the resistance of other 
lengths of wire with that of the standard; but foot rule 
measurements inelectricity will hardly answer. Our 
friend has made another mistake in the matter of wind- 
ing. The spools of a resistance box should be wound 
in parallel layers, so that the current may pass through 
the coils in opposite directions and thus neutralize 
magnetic and inductive effects which in a coil “ wound 
exactly like a sounder magnet ’* would be the source of 
much trouble. When only a very rough approximate 
to agiven resistance is required, a box made on our cor- 
respondent’s plan might do. Our former reply was 
correct, A standard resistance must be had for com- 
paricon. Itis notaneasy task to make an accurate 
rheostat. 

(41) H. R. C. writes: Ifhave a letter from 
Abraham Lincoln on whichI had the misfortune to 
drop alarge*blot of ink. Is there anything I can use, 
without destroying the glaze, to take it off, as the letter 
isin splendidcondition? A. Ink stains should first be 
treated witha solution of tin protochloride to deoxidize 
the iron, and then it can be removed with dilute oxalic 
acid. An acetic acid solution of calcium hypochlorite 
is likewise an excellent substance with which to re. 
movetheink. First try it ona piece of paper before 
attempting to use it on your letter. 

(42) T. G. C, asks for a preparation for pol- 
ishing plateglass and removing slight scratches. A. 
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Rub the surface gently first with a clean pad of fine | 
' Bottle, G. W. Clark...:.... . 
over with cotton velvet which has been charged with Bottle stopper. A. F. Borden. 

* Bottle stopper, C. E. Kells, Jr.. 


cotton wool, and afterward with a similar pad covered 


fine rouge. The surface will under this treatment ac- 
quire a polish of great brilliancy, quite free from any 
scratches. 

(43) S. W. F.—The best that can be done 
with rusty planished iron(we suppose that you mean 
Russia iron) is to carefully scrape the rusty spots and 
polish the sheet with plumbago wet with a little sour 
beer or vinegar in the same manner as you would pol- 
ish a stove. Any treatment with acid. will take off all 
the planished surface. 


(44) F. E. P. asks: What would be the pro- 
pable result of the explosion of a cartridge sunk in 
clay or'stiff soil 344 feet below the surface—the probable 
depth and size ai the top of the excavation? A. Dyna- 
mite acts in clay much in the same manner as in rock 
that is uniformly compact or not stratified. It blows 
out a pot shaped hole when well tamped. It is not eco- 
nomical in shallow holes. as it is apt to blow outa 
conical hole, taking out less material than in stone 
blasting. Wehave but little experience with clay 
blasting, but have heard that deep holes 5 or 6 feet are 
the most economical in effect. We would advise trying 
gun powder, 

(45) Z. B. F.—Lapsare not always thicker 
than other parts of belting, but they are stiffer, and to- 
gether witb the copper rivets cause quick running belts 
ovet' small pulleys to produce uneven motion where the 
running parts are light, as spindles in cotton and 
silk machinery; but in wood and iron working ma- 
chinery the difference is scarcely. noticed. 

(46) A.C. D. writes: We often see small 
statues,etc., in store windows that are bronzed, and the 
cavities of them filled with a green, blue, black, black- 

sh red, ete. Can yon tell me how this is done? Is it 
possible to lacquer over this work without spoiling it 
with the lacquer brush? A. In order to accomplish 
your desires, it will be necessary to purchase the so- 
called gold paint. It is best to buy itrather than at- 
tempt to make it. As generally sold in the market, the 
preparation consists of a solid metallic ppwder, which 
can be procured of some sixteen different tints or 
colors. Itis mixed, according to the directions sold 
with the package, with the liquid preparation, and ap- 
plied witha brush. The article coated or painted can 
on drying be finished by further application of a coat 
of furniture varnish. 

(47) N. G. asks where the amianthus or 
asbestos is found in the United States. A. Asbestos is an 
exceedingly commonmineraj, It is mined in Rabun 
and Fulton Counties, Ga., in Northern Georgia, West- 
ern N.C. and S. C., Staten Island, Long Island, various 
localities in New York State, Maryland, Noriiern New 
Jersey, Pennsylvania. and Virginia. It is also found 
in Colorado and in California. There are several hun- 
dred localities from which it can be obtained. 

(48) G. W. C., of Selma, Ala., writes, re- 
ferring to former inquiry of B.J. B., that it is as safe 

—there io ceietit cisierns right on the clay as any 
foundation which could ‘be made, saying: “Our fire 
department here is supplied by cisterns entirely. the 
majority of them being cemented directly on to the clay 
sides, andin one case where there was noclay, nothing 
but sand, directly on to this. We have one cemented 
on to clay which is 100 feet tong, 10 feet wide, by 9 feet 
deep, which has been in use for 6 years, and. has not 
cost one cent for repairs except a new cover, which is of 
wood; it is good for as many more years. The sides of 
these cisterns are dug sloping, which always causes an 
outward pressure. These cisterns are not theoretical, 
on paper, but are in practical use daily with us.* A 
It is perfectly safe to cut cisterns in the indurated clays 
of the Tertiary in Alabama, even without cementing. 
These clays are nearly as hard asrock. We have seen 
cisterns from 30 to 40 feet deep, and as: many in diame- 
ter, on the clay ridge west from Selma, where cistern 
water is their only choice. 


INDEX OF INVENTIONS 


For which Letters Patent of the United 
States were Granted 


November 4, 1884, 
AND EACH BEARING THAT DATE. 


[See note at end of list about copies of these patents.] 


Advertising device for show cases, automatic, C. 


Aerated beverages, apparatus for dispensing, J. 
Muttbews wi 

Air brake, railway, H. Flad. 

Air brakes, brake valve for, C. E. Mark... 

Air compressor, M. Cullen 

Alarm. See Burglar alarm. 


Asphalt, concrete, etc., mixing machine for, W. 

HA. Knight..000260 ccsscssceccnsescaccedeccs ace 307,471 
Auger, earth, F. E. Wren........ ... « egies - 807.697 
Automatic gate, J. D. SHTOck...........60005 « 807,732 


. 807.500 
- 807,682 


Axle box, carriage, F. L. Snow.. 
Axle boxes, dust guard for car, F. J. Roberts... 
Axle, tubular wagon. N. L. Holmes .. 

Axle, wagon, N. L. Holmes.... 


- 807.649 


Bag fastening, J. M. Fultz.. « 307,452 
Bag holder, W. J. Yengling. 11,598 
Baking powder, C. Blacking . 807,426 
Bale band, L. ‘1’. Newell.......... oe 807,489 
Bar. See Claw bar. 

Bed bottom, F. Garland..... sa - 807,454 
Bed, spring, F. H. Willis.. - 307,512 
Bedstead, C. Giinold....... - 807,717 
Belt fastener, A. K. Norris.. . 807,490 
Bench dog, T. Crispin .... - 807,440 
Bicycle saddle, W. H. Hale.. - 807,458 
Binder, music sheet, L. P. Keech.... se eee 807,468 | 


Block. See Chopping block. 

Board. See Bosom board. 

Boiler. See Locomotive boiler. 

Boiler attachment, range, G. M. Anson.. 
Bolt, C. E. Hart 


eee 807.516 
- 807,545 


Book, blank, Nagle & Chalifoux....... due 807,488 
Boot or shoe uppers, clamp for covers of, O. 
PHIMIPS.........cceceeeesecseeercessene teeeeeasees 807,588 
Boot straps, machine for covering webbing for, G@ + 
F. Newell.. « 807.674 
Boring machine, G. A. Jackson. . 807,550 
Boring machine, H. M. Perry............ 2. - 807,680 


. 807.650 | 


' Gas works, hydraulic main for, W. R. Beal. 


+ 807,557 
807,630 
-« 807,428 
- 807.661 


Bosom board, Levi & Ellenbogen. 


~ox. See Folding box. Hat box. Lunch box. 
Box for caustic lye.sifting. P. C. Tomson 
Brake. See Airbrake. Carbrake. Carand logo: 
motive brake. Wagon brake. 
Broom receiver and match holder; combined 
whisk, W. Goodfellow...... ‘eeveee 807,715 
Brush, O. Fish...... -...ccesecseeeesseeeeee ~ 307,711 
Brush, calcimining and wall, H. Bintz.... ., 307,519 
Brush cleaning and cutting machine, W. Walther- 


Vogel........ - 807,692 
Buckle and trace support, combined, J. R. 
Simison ~- 807.685 


Buggy spring. C. J. Miller « 807.566 


Burglar alarm, P. Keffer. . 807,660 
Button, J. A. Flomerfelt...... « BOLT12 
Batton or stud, T. W. F. Smitten - 807.598 
Can ending macbine, Norton & Hodgson. ....... 807.491 


Cans and jars, cover for preserve, L. A. Kline.... 307,555 
Canister, G. S. Church... .......-eeeeeseeeee cee eee eee 807.629 


Car and locomotive brake, W. P. Widdifield. - 807,695 
Car brake, H. Flad.... 2...... cecseeee ceeeee - 807,584 
Car coupling, W.R Barton .. . 807,618 
Car coupling, \W. C. Beal...... 307.704 
Car coupling, Keen & Meehan - 807,659 
Car coupling, R. T. Payne..... « 307,581 


Car coupling, D. P_ Prescott.. « 807,729 
Car coupling. J. D. Vance.... 
Car starter. Morell & Goff... 
Car, street, F.O. Deschamps............. Saeeceseees 


Car wheel, J. @. McAuley 


Car wheel, P. E. Merrihew . 307,565 
Carriage spring, J. McCormick............. « 807,724 
Carriage umbrella attachment, C. H. Butlin....... $07,522 
Carrier. See Hay carrier. 

Casting ingots. mould for. J. Pedder....... ... ... 307.588 


Castings to other parts, securing cored, M. Gar- 


BUDO.” sedi dace catbee lac tecieeiealeecn eee tewe ries 307,714 
Chair. See Rocking chair. 
Chair seat frame, J. Nicholson...............seee06 807,676 


Check, conductor’s, J. Backus... 
Cheese knife. G. T. Moran 
Chopper. See Cotton chopper. 
Chopping block, L. Rowe. 
Ciamp. See Frame clamp. 


Clamp. P. F. Corbett....... ... sceeeeeee evesceccceress 307,439 
Clasp. See Necktie clasp. 

Claw bar, J. L. Hardwick. ..........cceceseeseceveee 307.544 
Clip board, pad, J. B. Bloomingdale........... .... 307,427 


Cloth from animal and vegetable fibers, manu- 

facturing. F. Fremerey 
Cloth stretching machine, O. E. Drown. 
Clutch. friction, C. w. Cardot 
Coal washing machine, S. Nevins... 


Coke oven duor, J. Herron. « 307,720 
Comb. See Curry comb. 
Connecting rod, J. P. Hovey.. . 807,651 


Copying press, R. E. Kidder 


Corn borer, seed, G. Meyer ... + 807,672 

Cotton chopper, W. L. & R. A. Daniel . - 807,632 

Coupling. See Car coupling. -Pipe coupling. 
Vehicle spring coupling. 

Coupling expander, J. Nuttall...........0.....ceeeee 307,227 

Cracker machine, McCollum & Parr.... ........... 307.563 

Crane, J. Wild... .........eeee eevee 


Crochet needle machine. 8. J. Tiley... 
Crusher. See Ore crusher. 

Crutch, F. C. Brightman... 
Cultivator, A. B. Reeves... 
Cultivator, garden, M. Mauermann 
Cultivator, walking. J. Goodnough,. 
Currycomb, Newell & Stiles 
Cut-off governor, automatic, J. B. Stanwood 
Cutter. SeeIce cutter. Stubble cutter. 
Cutting and printing machine, C. W. Hobbs.. 
Dental capsicum bag, W. C. Foulks 
Dental engine angle attachment. E. T. Starr. 


Dental impression cup, F. M. Palmiter........ eevee 307,579 
Digger. See Potato digger. 

Disintegrating machine, 8. Dodson.... ....... ee» 807.638 
Door hanger, [. B. Perry...........sseesceeoees eocces 800,585 
Drill. See Ratchet drill. Rock drill. 


Drilling machine, F. J. Dubrul 
Dye vat. J. P. Delahunty.. 
E ectric call, D. H. Rice 
Electric distribution, regulator for systemsof, W. 
M. Thomas... os 
Electric machine regulator, 
Sheehy : 
Electrical circuit protector, E. T. Gilliland. 
Electro magnetic pole changer, J. E. Smith 


Flevator. See Hay elevator. 

End gate, wagon, I. Eaton ...........e00 qeesesccees 507,529 
End gate, wagon, G. & H. H. Thomas Ssictae cee - 807,602 
Engiue. See Pumping engine. 

Excelsior machine, P. Henry ..............004 seccee 807,646 
Extractor. See Nail extractor. 

Fabric, figured pile, T. Anderson...... 807,700, 807.701 
Feed rack, J. Fernbaugh........ .. -. 807.637 
Fence, barbed, J. W. Nadelhoffer . 807.673 
Fertilizer, L. Haas..........secccescssceees 807,718 


Fertilizer distributer, A. G. Clarkson 
Field roller, W. H. Thomas. 
Firearm, J. H. Brown ..........cssccseee seeee 
Firearm, magazine, R. L. Brewer.. 


Firearm, magazine, W. G. Elliot 807.581 
Fire extinguisher, F. Gray......... ~ 807,456 
Fire extinguisher, hand, E. A. Lewis ............. 807,475 


Floor cloths or painted carpets. fabric for the 
manufacture of, H. M. Small.. é 


Folding box. I. T. Brown..... «» 807,481 
Folding table, C. M. Bolles « 807,628 
Folding table, portable, J. McKeough. - 307,564 


Frame clamp, C.C. Shepherd . 2+ 807,595 
Furnaces, air feeding device for, T. Ww. Jenkius.. 807,466 
Furnaces, air injector for, G. W. F. Bennett... ... 807,424 
Furnaces, device for feeding shavings, etc., to, - 

T. W. Jenkins 
Furs, taping, F. Vorck.. . 
Gas and water service, street box’for, E. & Cz 

Lindsley 
Gas purifiers. screen or grid for, J. Cabot.. 


Gate. See Automatic gate, End gate. 


Gate, W. R. White...........ccceccesccecesceeeees woes 807,694 

Globe, telluric, R H. Ferguson.. -. 807,686 

Grain binder, J. D. Nix.. erecee 807,577 

Grain separator and grader, W. W. Ingraham.... 307,654 

Graining compound, H. & W. H. Bailey............ 307,617 | 
Grape crushing machine, J. B. Kiumpp.. aeeces 807,470 

Gun. A. N. Eastman ..............0.cceee oe « 807,449 

Hanger. See Door hanger. Shafting hanger. 

Hat box, J.Gauch ...... #2 een seseeee cise Secccccenee 807,688 : 


Hatchway, self-closing, R. D. Thackston.......... 307,638 
Hay carrier, P. A. oe 907,725’ 
Hay elevator, P. Werum.. « 807,693 « 
Heater stand for coffee urns, ete., E.B. Manning. 307,666 ; 
Heating apparatus, S. Smith. Bo ese . 307,499 
Hinge, lock. C. H. Robinson. <....., seesseeeceeeeees 807.598 | 


Angot, compound, J. Pedder. 


Holder. See Bag holder. Sash 


Sack holder. 
holder. Spool holder. 
Hook. See Safety hook. 
Hook and eye, H. W. R. Strong «- 807,687 


Ice cutter and snow sweeper, combined, R. D. 


Indicator. See Valve indicator. 
Induction coil, J. Allen 


Iron oxides, treatment of, J. Mason..........+- eee 807,667 

Joint. See Rail joint. 

Journal bearings, device for cooling, H. 
Borchardt..... .......eeeeeee eo “dy Mennkee ac twe ss 807,625 


Knife. See Cheese knife. 
Lactoseor milk sugar, making, A. H. Sabin........ 307,594 
Ladder, extension, A. Todd é 

Lamp attachments, making, W. A. Hull. 

Lamp burner, J. G. Hallas.... ae 
Lamp chimney, G. Dorfmuller. 
Lamp, electric arc, J. M. Pendleton... 
Lamp. electric arc, R. J. Sheehv..... oe 
Lamp fixture, W. A. Hull 
Lantern, bicycle, J. H. Wilkins.......... 


Levulose, etc., transforming Jerusalem artichoke 
juice into, E. L. J. Boniface ..... sd Ccehdatewicnees 307,624 
Locomotive, H. A. Luttgens............... 
Locomotive and other engines, piston for, E. P. 
Cowles 
Locomotive boiler, G. H. Griggs... 


Locomotive boiler, H. A. Luttgens........ 
Log turner, R. E. Park 
Lunch box, folding, Brown & Lightner. 7 B 
Macerating machine, F. M. Avery. 807,702 
Malt liquors, manufacturing ferrated, L. Becker. 307,620 
Masonry, etc., bedding strip for stone, G. R. 
Phillips 
Matrix strips in form and preparing them for 
stereotyping, apparatus for putting, M.H. De- 
ment ‘ 
Measure, lumber, E. C. Newton 
Meter. See Piston meter. 
Mill. See Sawmill. 
Mining machine, B. Yoch 807.514 
Motion, mechanism for controlling, W. J. Lane.. 307,668 
Motor, C, Huet.... wees 307,548 
Nail extractor, W. E. Lawrence.. «- 807,472 
- 807,677 


Necktie clasp, 1. Noar.. .... ...- 

Nest, T. J. Streck ...........eeeeee 307,502 
Nut lock, E. H. & J. H. Klemroth 

Nut lock, W. J. McTighe........ 

Nut lock washer, J. W. Morgan...........seseeeeees 307,570 


Oil and other substances from seeds, etc., by 
means of solvents, extracting, F. X. Byerléy.. 307,707 
Oil tank, R. Thayer .... -« 807,689 
Ofer, car axle, Johnson & Hansen. «» 807,467 
Ore concentrator, G. H. Malter... . 807.560 
Ore crusher, J. C. Wiswell..........0. s.secccccesecs 
Packing, composition for steam, J. H. Cheever... 
Packing, stuffing box, J. D. Richardson.. 


Padlock, I. W. Moore.. seeceeereeeee « 307,487 1 
Paint, mixed, W. D. Folger..........sesee-cecceeeees 307,451 1 
Pan. See Vacuum pan. 
Pantaloons, device fur shaping, C. Hatton........ 307, 
Paper box machine, I. T. Brown. ......--.....se008 807.4! 
Paper pulp. apparatus for treating wood for, 
Wheelwright & Marshall....... sia atdle Bs'era'sia.s sie 8 307.609 
Paper pulp digester, C.S. Wheelwright........... 302,608 
Paper, etc., sizing, C. Weygang........seseeeere - +e» 807,607 


Patterns for dresses, method of and apparatus 
for cutting, J. w. Livingston. ae 

Pen, fountain. L. E. Waterman.... ' 

Pen, stylographic fountain, M, H. Kerner... 

Pencil sharpener, J. Williamson 

Photographic plates, box for changing,. 


Pile, metallic, Gray & Abbott... 
Pipe coupling, Holland & ‘loner. 
Pistol holster, B. Jacob 
Piston meter, G. Holliday 
Planter, corn, W. M. Graze. 
Planter. potato, J. L. Ullathorne. 
Planter. vine, J. D. Enas 
Plow, J. O. Beek.........sce000 satace 
Plow, J. F. McKinley............eseee seecece 
Pneumatic dispatch tube, H. Clay.. 
Potato digger, K. Ohrlein 
Pulley, J. D. H. Cleaviand ...... i 
Pulley, expanding, W. G. Finlay. 
Pulp barrel, W. Mears 
Pulp digesters, lining for, G. R. Phittips. ne 
Pump, G. Reed 
Pumps, pawl and ratchet mechanism for chain, 
ghd Fevete seuvousaseides eves eeceee cocceree 307,723 
Pumping engine, J. D. DavieS....... ...ccccccees aes 
Rack. See Feed rack. 
Radiator, J. W. Shaw 
Rail joint, A. Hascy. 
Railway, J. Lockhart 
Railway or carrying system, elevated, A. J.B. 
Berger.... « 807,425 
Railway signal, detonating and visual, E. W. Ap- 
plegate ........:.-...0..06 Weawceecaits seeceees eves 800,517 
Railway spikes, machine for making, L. 


ACHEBOD.... eee ee ee eceee see eee wees seen once! 807,420 
Railway track or switch, C. D. Chamberlin. 307,528 
Ratchet drill, C. E. Tunelius.... .. ........ - 807,507 
Refrigerating apparatus, P. J. McDonald.. 807,484 
Refrigerating chest, portable, J.J. Fayle..... © oe. 807,533 


arbre and refrigerator building, J. F. Han- 
rahan . se 
Regulator. “Bee Electric machine regulator. 
Riveting machine, J. F. Allen ..... 
Rock drill, G. M. Githens... 
Rock drill clamp, steam, G. 
Rock drill, hand, H. Swain 
Rock drill tripod. G. M. Githens ..... ve 
Rocking chair, folding, H. Ladewig..... 
Rod. See Connecting rod. 
Roller. See Field roller. 
Rolling mill hooking machine, D. H. Lentz... 
Roofing plate, sheet metal, P. H. Regan... 
Sack holder, I. L. Hagerman 
Saddle, Adams & Shero.... 
Safety hook, H. C. Smith.. 
Sash holder, O. G. Newton. 
Saw, H. Alley 
Saw, drag, W. Cole........ssesesecceeee eee 
Saw guide. W. Kirby..... . 
Saw hanging, G. A. Long ........ tose 
Sawmill, circular, W. P. Parish...............2se008 
Sawing machine, circular, J. R. Thomas. ...807 600, 807,601 
Scraper and grader. wheeled, M. B. Eckerson.,... 307,580 
Seaming sheet metal, machine for cross,.O0. W. 


+» 807,459 


tote. tee 


+ 807,640 


Burritt sec ies icitasd veils i eceeieeeesesteeenseis 807,521 
Secondary battery, A: S. "Hicktey.. «807,461, 307,463 
Secondary battery, Hickley & Hill................. 2 907,462 


Seed drill tooth, J. B. Johnson eét.al.. 
Seeding machine, force feed, J. B. Riter.... 
Sewing machine embroidery attachment, A. W. 

Johnson.. a 
Shafting hanger, ; \. é 
Shirt bosom protector, W. A. Nichols... 


- 807,576 
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Shoe last, B. Bemis 
Shoe, seamless, A. Graff... 
Signal. See Railway signal. 
Skate, roller, C. W. Gooch. 
Skate, roller, G. W. Keyser ve 
Skins, machine for clipping seal and other, @. & 
F. F. Cimiotti 
Slates, machine for dotting, 
Sled, H. RK. Proctor 
Soldering machine, Norton & Hodgson 
Sower, broadeast seed, H. L. Whitman. 
Spark arrester G. D. Hunter............ 
Spectacle cask, W. H. Thomas. . 
Spoke lathes, sand belt attachment for, B. Case.. 907,628 
Spoolholder, C. Von Wallemenich............ soeeee 807,691 
Spring. See Buggy spring. ere spring. 
Stairs, P. H. Jackson .. 
Steam and air brake, C. Phillips. 


« 807.643 
« 307,553 


Steam boiler, G. Steele............. + 807,599 
Steam boiler, sectional, J. E. Lewis................ 807,456 
Steam engines, inertiarecording mechanism for, 
E. FP. Williams . .............ce00e eeececcece eo oe 807,612 
Stopper. See Bottle stopper. 
Stove boards, machine for covering, I. Van 
«807,604, 807.605 


Stove grate, H. C. Bascom... 
Stove leg, J. M. Bennett 
Stubble cutter, J. P. Gueno. 
Sulky, M. Payne 
Table. See Folding table. 


Talbet, information, E.S. Boynton...........s.008 307,705 
Tank. See Oil tank. 
Telegraph, printing, A. & E. Wirsching............ 807,696 


Telephone, electric battery, T. D. Lockwood. 
Telephone trausmitter, speaking, T. J. Perrin. 
Tension line holder, automatic, M. Randolph...... 
Thermoscope, electro-magnetic, H. J. Haight.... 307,543 
Thrashing machine hoisting apparatus, J. H. 
Carlile 
Tie loop, R. Crocker.... : 
Trimmer. See Wick trimmer. 
Tube. See Pneumatic dispatch tube. 


Tuck marker, A. Johnston.. secceee SOVT21 

Type writing machine, Dement & Granville ...... 807,445 

Urn or percolator, individual coffee, T. D. 
Mowlds.... 


m deleaWew era c: galede cake set wighcss doce 307,671 
Vacuum pan, Bdwards & Haubtman... we 
Valve, T. Clancey 
Valve, balanced, M, J. McGinn 
Valve indicator, slide, T. E. Gleason 
Vat. See Dye vat. 
Vehicle, T. Hill 
Vehicle running gear, E. Whitmore 
Vehicle spring coupling, C. R. & J. C. Wilson.. 
Vehicle, two-wheeled, B. Burr.. sie’ 
Vessel, navigable. R. B. Condon. 
Vise jaw attachment, E. A. Galbraith... 
Wagon brake, L. L. James. 
Wagon brake, automatic, F. W. Moldenhauer.. 
Washer. See Nut lock wasber. 
Water closet, W. Bunting, Jr os 
Water closet, W. H. McAndrews. «- 807,668 
Water closet ventilating attachment, M. S. Clark 307,526 
Well drilling apparatus for oil, gas, or water, G. 
Westinghouse, Jr: .....sccceeeeeee seeee vee .- 807,606 
Well drilling machine, L. Nelson...... 


Wheel. See Car wheel. 

Wheelbarrow, J. Graves:... ......006 cceececceceer ees SOTMES 
Wheelbarrow, F. A. Rich . 807,081 
Wick trimmer, R. Hoffman.. 307,547 
Wire stretcher. I1. McIntosh...:... 807,669 
Wood ornamentation. J. F. McClain....... 307,483 
Yoke, neck, Letteer & Barlow.. Lsheduee fen enee waatens 807,474 

DESIGNS. 


Carpet, J. B. Campbell 
Carpet, J. L. Folsom... 
Carpet, A. L. Halliday. 
Carpet, M. R. Loudon.. 
Carpet, H. North 
Carpet, F. E. Smith... 


156510, 15511 
eoeeee 15,514 
-15,523 to 15,625 
eee 15,515 


Carpet, L. W. Valentine. » 15,526 
Match safe, Lockwood & Bryant. so eveee 15,518 
Oil cloth, C. T. & V. E. Meyer. ‘15; 519 to 15,522 
Spoon or fork, A. F. Jackson... . 15517 
Upholstery fabric, J. Hartley........ccecccscecseeeee 15,509 


Upholstery fabric, D. B. Kerr.... ... 15,512, 15,513 
Wall ornamentation, R. J. Chapman...........-..0+ 15,516 


TRADE MARKS. 
Bitters, P. Lotz...........6 s+. wes secs esecceseenaewess 11,612 
Castor oil, Allen & Hanburys....- eee 11,598 
Cements, J. B. White & Brothers.. - 11,628 
Cod liver oil. Allen & Hanburys. « 11,596 
Coffee, roasted, C. Breun....a. . 11,601 
Face cream. 1. Hubert. . 11,610 


Gloves and mittens and glove or mitten leather, 
buck, sheep, calf, dog, and other leather, B. D. 
& W.N. Hisendrath : 
Grinding and polishing implements of corundum 
or emery, Grant Corundum Wheel Company... 11,607 
Hat and bonnet linings, S. Friedman & Co ....... « 11,605 
Hollands and prepared muslins, H. B. Wiggin’s 
Sons .. 
Medicinal tinctures, extracts, and fluid prepara- 


tions, L. Brown .. .......secececccesecccee ececeees 11,599 
Medicinal tonic bitters, F. W. Goodwin. ¥ e+ 11,608 
Ointment, W. Jones.. .-. 621 


Pharmaceutical preparations, certain, ‘Allen & 

HamDuryB........ cccceseseeescecens cosccceeesees Dae 
Pharmaceutical sirup and lozenge, B. Fournier. . 
Pills. L. Brown 
Preservative of the complexion, Candes & Co. 
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address Munn & Co., 361 Broadway, New York. Other 
foreign patents may also be obtained, 
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works, and cheap fuel; for sale (cheap), rent, or take it 
out in stock. pet 


FREE GHRISTHAS PACKAGE. 


If you have not the money now cut this out, asit willnot 
in bef: 


Address J. W. BABCOCK & CO., CENTERBROOK , CONN, 


WH ick permanent cure. Book frea 
Nervous Debility aiiciigency soraitonst., Nw 


TRIAL,A Send for NERVITA.G ctrkolw 
Curt For Nervous Webitiy, Lost Nankood freny 


Avy COLSE-LTLAL Package mailed Lov Pest 
Poapeday ce SLAG OLIN ON ee chien , 


re Christmas, and an opportunity too-valuable to loses 


United States Co., Hartford, Conn. 


ities; live town, water- 


Address 8, E. WORRKLL, Hannibal, Mo. 


To introduce out goods and 
secure future trade, we will send 


& WHISKY HABITS 
cured with Donble 
Chloride of Gold. We 
challenge investiga- 
tion. 10,000 Cures. 
Buoks free. The 
LESLIE E. KEELEY GO. 
DWIGHT, ILL. 
4 € sS you free of charge; if you will i 


ate gon Exec neamge qian AS A PRIME 


nice New Year Cards, ] lovely Mover.—<An acconnt of the various attempts that-have 
Birthday Card, & beantifal gilt- been made to utilize electro. magnetic power as a prime 
bound floral Autograph Album mover. ‘chulthess’ machine. Salvator dal Negro's ap-~ 
illustrated with biras, flowers, atus. Jacobi’s apparatus. Davidson's apparatus. 
ferns, &c., 8 bandsome Photo- venport’s devices. Capt. Taylor’s electro-magnetic 
graphic Portraitof all the Pres- engine. Contained in SCIENTIFIC AMELICAN SUPPLE- 
MENT, No. 359. Price 10 cents. 
and from all newsdealers. 


Nidents of the United States 
neatly arranged in an album 


aise Pr. To be had at this offic 
e-simile Autograph of each ; also our new Holiday Book, 


tha 


EMPIRE OF BRAZIL. 


FOR THE ILLUMINATION OF THECITY 


By order of the Imperial Government it is made public 


Janeiro by pas Ww 

28, 1885. at this 

General in New 

tions will be furnished on application at the same places. 
Washington, November 12,1884. 


ONLY $1.00 BY MAIL 
PROPOSALS fl THe 


, POSTPAID. 


OF RIO DE JANEIRO RY GAS. 


roposals for the illumination of the city of Rio de 

ill by received up to 3 P. M. of February 
Legation and at the Brazilian Consulate 
ork. Specifications and general condi- 


Manhood. 


WYCKOFF, SEAMANS & BENEDICT, 


PHONOGRAPHY, OR PHONETIC SHORT-HAND 
net and illustrations for beginners sent on application. 


There are few books better known to mechanics and 
engineers than ‘‘ Huswell’s Pocket-Book.” To all such, 
infact,the book is indispensable. It is one of those 
books whose success has kept pace with it merits.—N. Y. 
Herald. 


The most compact manual of mechanics, mathemat- 
ics,and physics yet published—an invaluable pocket 
volume for civil, marine, and mechanical engineers.— 
N. Y. Siar. 


Published by HARPER & BROTHERS, New York. 


GP"Sent by mail, postage prepaid, to any part of the 
Uni.ed States, on receipt of the price. 


NATHANIEL HAWTHORNE AND HIS WIFE. 
A Biography. By Julian Hawthorne. With portraits 
newly engraved on steel. 2vols. mo. . . $5.00 


LELSURE HOURS AMONG THE GEMS. 
By Augustus C. Hamlin. With illustrations. emo. 


A HISTORY OF PRESIDENTIAL ELECTIONS. 
By Edward Stanwood. l2mo. . . . « $150. 


HOMES AND ALL ABOUT THEM. 
ByE.C.Gardner. Prof selyillustrated. . . $2.50. 

CLARK’S (f. M.) RUILDING SUPERINTENDENCE. 
lvol. 8vo. WithPlans,etce . . . . $3.00. 


STERNBFRG’S (George M., M.D.) PHOTO-MICRO- 
GRAPHS, AND HOW TO MAKE THEM. 
Illustrated by forty-seven Photographs of Microscopic 

Objects. 8vo. . . $4.00 


Send for our Catalogue. 
JAMES R.OSCOOD & CO., BOSTON. 


DR. KARL WEDL, PROFESSOR OF 
Histology in the University of Vienna.—Biographical 


sketch, uccompanied with portrait. Contained in Sci- 
ENTIFiC AM!.RIVAN SUPPLEMENT, No. 426. Price 10 
cents. To be had at this office and from all newsdealers, 
A LOVELY CHRISTMAS GIFT. 

i) Every Christmas we make the little 

tea, folksa Christmas Present. This yoar 

“A La we have something nice and pretty. 

ta To introduce our goods in every home 


we wiil seud to any boy or girl free 
of charge, if you will send 2c. for 
ostage, &c., 3 pretty Dolls with 
Beaune lite-like features, pratt curls 
and biue eyes or bangs and dark eyes, 
and wardrobe of 32 Dresses, Hata, &c; 
one elegant gilt-bound floral Auto- 
graph Album illustrated with birds, 
ferns, scrolls, &c., five lovely Christ- 


mas Cards, one pretty Birthday Card “a 
and 8 50p. Illustrated Holiday Book, 


=. ‘ 


- 


? ACME MFG, CO., Ivoryton, Conn. 


J.G.do AMARAL VALENTH, 
Charge d’Affaires of Brazi). 


WATCHMAKERS. 


Before buying, see the Whitcomb Lathe and_ the Web- 
ster Foot Wheel. made by the AMERICAN WATCH 
TOOL CO., Waltbam, Mass. CATALOGUES FREE. 


A $25.00 WATCH FOR ONLY $5.27, 


100,000 watches less than cost to make. 
READ OUR OFFER: A CHANCE AND BARGAIN OF A LIFETIME. 


What all newspapers must have to live is subscrib- 
ers. A largesubscription list brings henvy advertising 
atronage. This sale of advertisingspace is what: pays the pub- 
isher, NOT THE SUBSCRIPTIONS to his paper. We have adopted 
the following honest and square plan to get 100,000 new subscrib- 
ers. A contract is signed in which we have bound ourselves to 
take inside of 60 days 


100,000 AMERICAN LEVER WATCHES. 


The Watch isa Key Winding Watch with the Celebrated 
Anchor Lever Movement, Expansion Balance, Fully Jeweled. 
‘They are made of the best material and in the very best manner, 
60 as to insure good time-keeping qualities. The Cases are made 

of the celebrated metal known as Aluminum 
Gold. This metal hasa sufficientamount of gold 
in the composition to give the watch a genuine 
gold appearance. Tndeed, itcannot be fold from 
muine Gold Watch except by the best judges. 
They are finely engraved or engine turned and are 
Massive and strong and very handsome, making it 
just the watch for all who require a good strong 
wraceh and an Becurate timekeeper. F er 
ing and speculative purposes, it is superior 
any watch ever before offered. They can be sold 
readily for $20 each, and traded for horses, cattle, 
etc., 80 as to double this amount. 


CONDITIONS: fer utr scant 


281 & 283 Brondway, New York. 


Catalogue of works by Benn Pittman, with alpha- 


Address Phonographic Institute, Cincinnati, Ohio.’ 


get this beauti- 

watch for less than cost. Feead 
and profit by our contract. No suck 
_ a fair offer was ever made before? 


We will send this watch toany part of the United 
States by registered mail orto Canada by Exes 
press upon receipt of $5.27. [This is less than 
cost.] Each and every person who takes this watch at 
this price( $5.27 must agree tos how it to their friends 
and tell them howand where they got it. Fositiveyy 
this must be done.and upon receiving the watch 
must sign and return the following fair contract: 


In consideration of the fact that the publisher of the Farm, Field and Stockman has sold me the American Lever Hunt- 
ing Case Wateh for $5.27, which watch I have received and find exactly as represented, therefore I promise in one |. 
year from date to send one dollar for the Farm, Field and Stockman, same being payment for the paper sent 
me during the entire past year. 


Dated at ....secccscccsccsecescee, 1884, 


NO MONEY REQUIRED ON THE PAPER TILL YOU HAVE HAD IT ONE YEAR. 


In ordering the watch you must say in your letter that if it is as represented and after a thorough exam- 
ination of ten days the watch gives satisfaction you will fill out, sign and return a blank contract like the 


above, which is.sent with each watch. : 
Di going to make anything out of this transaction. Someone 
tl 


Our loss your gain; and how we are react 

asks, “How do you make up your] loss?” am ly this way. yee Io money be frst, but it ill be good pd 

vertising. who gete a watch wil) bea subscriber. ““How do you know Yy, @ Man 
eirstge priecgetinee Onthis lot of 100,000 


ts our watch wi! with us because he has got double what he paid for. 
Swatches weshall oso fifty thousand dollars, but this loss will secure us 100,000 new subscribers 
to our paper, which will make our subscription list over'250,000. With our present circulation of 150,000 | 
subscribers, our advertising patronage is ®40,000 a year, and we have 8,000 lines of space per month which, 
with o r increased list will make our receipts from this source alone $1'20,000for the year. Deducting 
loss on watch, and current expenses, will Teave usa profit of about $30, 000 for the year, thermore, 
should our estimate on advertising receipts prove too |: . we will have due us from subscribers $100,000, 
which we count good, as every watch will have proved so good that every man is sureto pay. You see 
now how we propose to lose money to make money and give every person & mefit and sell the watch less 
than cost to manufacture. We know this offer will demoralize the wetch business of this country, but it is 
every man for himself in thisage of newspaper war, and if we give our readers a w: AT WILL 
COMPARE and is as goo as any one hundred DOLLAR watch for $5.'27 we propose to do 
it and givethem the enefit of our capital. In this way we benefit’ our subscribers and by 80 doing help our- 
selves as well. It is no idle boast tosay that this watch looks-as well as a hundred-dollarrepeater. Reader, 
there is an immense amount of satisfaction in displayinga beautiful watch, Here isan opportunity for you 
toshow a watch as beautiful,for $5.27 as your rich neighbor shows for.one hundred dollars. 

TO SHOW THAT OU OFFER 1s SQUARE we will send a copyof the FR and the 
American Lever Watch by express, C. O. D., subject to examination, upon receipt of $1.50 to guaran- 
tee charges both ways. The receiver accepting the watch will have to pay a balance of $3.77 and express 
charges to hisplace. Where $5.27 cash issent in advance we pay all charges and guarantee eafe delivery. This 
is.your opportunity, Don’t let it pass; if ypu do you will regret it. The offer is open for sixty days 
da .. If you want to make husband, brother or friend a handsome present, this is your time. Send money 
by express, postoflice order, posta! note or registered letter, Will take 2-cent postage stamps. Address 


~ «FARM, FIELD AND STOCKMAN, Bryant Blook, 87 & 59 Dearborn St., Chicago, Il. 


Signed, . 


© 1884 SCIENTIFIC AMERICAN, INC 


Exhausted Vitality, Nervous and Physica! Debility, Pre- 
mature Decline in Man and the untold miseries flesh is 
beirto. A book for every man,young, middle-aged,and 
old. It: contains 125 prescrip ions forall acute ‘and 
chronic diseases, each one of which is invaluable—so 
found by the author, whoge experience for 23 years is 
such ‘#8. prohably. never fel! to the lot. of any 

hysician. ‘Three -hundred} pages, bound in. beautiful 

‘rench muslin, embossed ‘covers, full gilt, guaran- 
teed to be a finer work in every sense—--mecharfical, liter- 
ary, and Professions than any other work sold in this 
country for $2.50, or the money will be refunded in every 
instance. Price only $1.00 by mail, postpsid. Dlustra- 
tive sample. 6 cents. Send now. Gold medal awarded 
the author by the National Medical Association, to the 
officers of which he refers. 

Address the Peabody Medical Institute, or Dr. W. H. 
Parker, No.4 Bulfinch Street, Boston, Mass., who: ma 
be consulted on all diseases requiring skill and experi- 
ence. Chronic and obstinate diseases that have baffled 
the ski!! of all other physicians » specialty. Such treat- 
ed successfully wit hout an instance of failure Consu-ta- 
tion from 9 A.M.to6P.M. Sundays from 11 A.M.to 
1P.M. Be sure of. the No. 4. 


FOREIGN PATENTS. 


Their Cost Reduced. 


The expenses attending the procuring of patents in 
most foreign countries having been considerably re- 
duced, the obstacle of cost is no longer in the way of a 
large proportion of our inventors patenting their inven- 
tions abroad, 

CANADA.—The cost of a patent in Canada is even 
less than the cost of a United States patent, and the 
former includes the Provinces of Ontario, Quebec, New 
Brunswick, Nova Scotia, British Columbia, and Mani- 
toba. 

The number of our patentees who avail themselves of 
the cheap and easy method now offered for obtaining 
patents in Canada is very large, and is steudily increas- 
ing. : 

ENGLAND.—The new English law, which went into 
torce on Jan. 1st.enabies parties to secure patents in 
Great Britain on very moderate terms. A British pae 
tent includes England, Scotland, Wales, Ireland, and the 
Channel Islands. Great Britain is the acknowledged 
financial and commercial center of the world, and her 
goods are sent to everyquarter of the globe. A good 
invention is likely to realizeas much for the patentee 
in England as his United States patent produces for 
him at hee, and the small cost now renders it possible 
for almost every patentee in this country to secure a pa- 
tent in Great Britain, where his rights are as well pro- 
tected as in the United States. 

OTHER COUNTRIES.—Patents are also obtained 
on very reasonable terms in France, Belgium, Germany 
Austria, Russia, Italy, Spain (the latter includes Cuba 
and all the other Spanish Colonies), Brazil, British India, 
Australia, and the other British Colonies 

An experience of THIRTY-KIGHT years has enabled 
the publishers of THE SCIENTIFIC AMERIOAN toest blish 
competent and trustworthy agencies in all the principal 
forei n countries, and it has always been their aim to 
have the business of their clients promptly and proper- 
ly done and their interests faithfully guarded. 

A pampblet containing a synopsis of the patent laws 
.of all count ries, including the cost for each, and othe 
information useful to persons contemplating the pro- 
curing 6f patents abroad, may be had on application to 
this office. . 

MUNN & CO., Editors and Proprietors of THE SCTI- 
ENTIFIC AMERICAN, cordially invite all persons desiring 
any information re'ative to patents, or the registry of 
trade-marks. in this country or abroad, to. call at their 
offices. 861 Broadway. Examination of in@nttons, con 
sultation, and advice free. Inquiries by mail promptly 
answered. 

Address, 


MUNN & CO., 
Publishersand Patent Solicitors, 
961 Broadway, New York. 


Branch Office. cor. Fand 7th Streeta, opposite Patent 
Office Washington, D. C. " 
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Aavertisements. 


Inside Page, each insertion - = - 75 cevisa line. 
Back Page, euch insertion - - - $1.00 a line. 


(About eight words to a line.) 


kngravings may head advertisements at the same rate 
per line, by measurement, as the letter press. Adver- 
tisements must be received at publication office as early 
as Thursday morning to uppear in next issue. 


This Saw is very much harder than a file, and will cut 
iron and steel almost as readily as wood. One saw will 


cut off a bar of halt-inch roun 
bar of untempered steel forty times. It cuts ten times 
as fast as a file,and at one-tenth the cost. As it cuts 
everything, it will do most of the sawing required about 
a house, shop, or farm. 

The frame is made of Steel, polished and Nickel Plat- 
ed. and wi! face the saw in four different directions. 
Frame and 12 Saws sent by mail on receipt of $1.50 Hard- 
ware dealers will furnish them at the same price. All 
genuine goods are marked with a Star, and bear our 

ame. The grestest satisfaction guaranteed. 


MILLERS FALLS CO., 


74 Chambers St , New York. 


DRAWING _ | lascrsspseiuores 
INSTRUMENTS. 


iron eighty times, or a 


M. T. COMSTOCK, 
6 Astor Place, 
New York. 


Address JOHN A. ROEBLING’S SONS, Manufactur- 
ers, Trenton, N. J., or 117 Liberty Street, New York. 

Wheels and Rope for conveying power long distances. 
Send for circular. 


Van Duzen’s Pat. Loose Pulley Oller 


Highest Indorsements, 
A Enviable Reputation, 
Scientific Pedigree. 

A two years’ test by conservative 
manufacturers of national reputa- 
tion has shown it to be the only per- 
B fect Lubricator for Loose Pulleys in 
use. Prices very reasonable. Send 


for our ‘‘ Catalogue Number 55.” 
VAN Duzen & TIFT, Cincinnati, O 


F. Brown’s Patent 


FRICTION 


Send for [Hustrated Cata- 
jogue and Discount Sheet 
0 


la 
Wy 


A. & F. BROWN, 43 Park Place, New York. 


BF SSW 
ea. 

Ne SS 
N 
: over all others. The’ 
wears, the yoke 


the seat in pro’ » dhe wear of the Disk, thus causing a 
uniform wear LS &os antil said Disk is completely worn out, 
_ #8 cING BROS.,, 
71 John Stree ay is) «» Send for Price List ‘‘A.” 979 Kilby St., Boston, 
Oo ATS: 
Rees, Shook & Co.,Pittsburg, Pa. Abre ~ 4s o an, Louisvile,Ky. Weir & Craig, Minneapolis, Minn. 
Gibson & Clark,Cincinnati, Ohio. Jar = & , Detroit, Mich. Pond Engineering Co., St. La 1is, Mo. 
Chafer & Becker.Cleveland,Ohio. We 25, NZ sg, Ti. Marinette lron Wks. Co., Chicago, Il. 
Dunhan, Carrigan & Co., Sr , Ld ti. English Brothers,Kansas City, Mo. 
F be 2 .off M’f’g Co., Denver, Cu 


fe 


~ BURNHAM’S SELF-ADJUSTING SWING CHECK VALVE, 


Users of Check ve" a will please note the advantage these Valves 


& 


OSsess 
“portant claim is, that as the J: enkiner Disk 
<es around the seat moves away from 


SPEAKING TELEPHONcS. 


THE AMERICAN BELL TELEPHONE COMPANY, 


W.H. ForBEes, W.R. DRIVER, TH0. N. VaiL, 
President. Treasurer. Gen. Manager. 


Alexander Graham liell’s patent of March 7, 1876, 
owned by this company, covers every form of apparatus, 
including Microphones or Carbon Telephones, in which 
the voice of the speaker causes electric undu'ations 
corresponding to the words spoken, and which articu.a- 
tions produce simiiar articulate sounds at the receiver. 
The Commissioner of Patents and the U.S. Circuit Court 
have decided this to be the true meaning of his claim; 
the validit y of the patent has been sustained in the Cir- 
cuiton final hearingin a contested case, and many in- 
jun ctions and final decrees have been obtained on them, 

This company also owns and controls all the other 
telephonic inventions of Bell, Edison, Rerliner, Gray, 
Blake. Phelps, Watson. and others. 

‘Descriptive catalogues forwarded on application.) 

Telephones for |'rivate line, Club, and Social systems 
can be procured directly or through the authorized 
agents of the cumnany. 

All telepaones obtained except trom this company, or 
its authorized licensees. are lofringements, and the 
makers. sellers. and users will be proceeded against 

Information furnished upon application. 

Address all communications to the 
AMERICAN BELL TELEPHONE COMPANY, 

95 Milk Street. Boston, Mass. 


to sell otr Rubber Printing Stamps. Samples 
BIG_PAY free. TAYLOK Bros. & Co. ,Cleveland, Ohio 


COURTSHIP and MARRIAGE. 
Wonderful secrets, revelations and 
discoveries for married _or single, 
. securing health,wealth and happiness 
all ‘his na: 


nusome book of 160 pages, mailed for only 
10 cents by the Union Publishing Co., Newark, N. J. 


POU aan Foe & MACHINEC OMPANY> 
480 Washington Ave. Philadelphia , 


ENGINEERS & MACHINISTS 


BLOWING ENGINES AND HYDRAULIC MACHINERY. 
SOLE MAK Tl 

Porter gwen saith cur ofr STEAM ENGI™ 
AMAGICLANTERN 
ELECTRIC ENGINE 
MEA 

LEELA TEE ELL ITO LIE 

ae STEAME NG to SECURE ONE and Mam. 
moth Catalogue of Magic Lanterns end Organ 
siifeeal HLS con Oe Co. Hie 
dolphins Par WAGiO LANTERNS WANTED 


RUBBER BACK SQUARE PACKING, 


BEST IN THE WORLD. 


GASKILL’S STEAM PUMPS, 
AND 
GASKILL’S HIGH DUTY PUMPING ENGINES. 
For public water supply. Manufactured by 
THE HOLLY MFG. CO., Lockport, N. Y. 


THE ONLY PRACTICAL 
ELECTRIC MOTORS 


+ FOR FAMILY SEWING MACHINED. « 


THE ELECTRO-DYNAMIC 
224. CARTER. S™ PHILA 


TAME 50 < 


Emerson’s New) BookofSA WS 


More than 100 illustrations, 112 pages. A 50,000 A 
Every rule given that will enable its New 
Keaders to overcome all difficulties, and WKiiaition W 

| aewyers j pet ncted: in hanging, truing, 

r straightening and running all kinds o: 
Never failing of success. Now reudy for S A WwW 8 
*ssend your full address to 
Emerson, Sinith & Co. (Ltd.), Benver Falls, Pa. 


KORTING UNIVERSAL 
DUBE TUBE. © INJECTOR 


> FOR BOILER FEEDING. 
Kul Operated by one handle. 
WILL LIFT HOT WATER. 
POSITIVE ACTION GUARANTEED UNDER 
ALL CONDITIONS. 
NO ADJUSTMENT FOR VARYING STEAM PRESSURE. 
WILL LIFT WATER 26 FEET. SEND FOR DESCRIPTIVE CIRCULAR. 


OFFICES AND WAREROOMS: 


Philada.,12th & Thompson Sts. | New York, 109 Liberty 
Boston, 61 Oliver St. Street. 
Augusta, Ga., 1026 Fenwick St. | Denver, Col., 438 Blake 
San Francisco, Cal., 2 Califor- Street. : 

nia Street. Chicago, II1., 204 Lake St. 


OMMON SENSE CHATRS AND ROCKERS, 
Strong, durable, and comfortable. No light, trashy 
stuff, but good, honest home comforts. Special dis- 
count to clergymen. Send stamp for catalogue to 
F. A, SINCLAIR, 
Mortville, (nondaga, County, N. Y. 
For sale by all first-class Furniture Dealers. 


Lo PHILA 
DA, PA | 
+ 


OGARDUS’ PATENT UNIVERSAL ECCEN- 

TRIC MILLS—For grinding Bones, Ores, Sand, Old 
Crucibles, Fire Clay uanos, Oil Cake, Feed, Corn, 
Corn and Cob, Tobacco, Snuff, Sugar, Salts, Roots, 
Spices, Coffee, Cocoanut, Flaxseed, Asbestos, Mica, 
ete., and whatever cannot be ground by other milis, 
Also for Paints, Printers’ Inks, Paste Blacking, ete. 
JOHN W. THOMSON, successor to JAMES BOGAK- 
DUS, corner of White and Eim Sts., New York. 


(FREE distribution. : 


Rider's New and Improved 
COMPRESSION 


Hot Air Pumping Engine 


Newand Improved Designs. 


im INTERCHANGEABLE PLAN 


i MANUFACTURED BY 


DELAMATER IRON WORKS, 


C. H. DELAMATER & Co., Proprietors, 
No. 16 CORTLANDT ST... NEW YORK, N. Yo 
And 40 Dearborn Street, Chicago, Ill. 


3) Reversible Collars & Cuffs. 
Rubens, A ngelo, Raphael. 
New standing style, Murillo 


Several webs of Fine 
Muslin, starched to: ether 
from the FABRIC. !olish- 
ed both sides. Linene col- 
lars and cuffs have no 
wrong side. en for 25 
cls. wt stores, or by mull, totry. 'I'wo Gold Medals 
awarded at M.C.M. A. Fair, Boston, 188i. Collar and 
air cuffs, any size, postpaid, for SUX cts. Circu.ars free. 
Reversible Collar Co., Factory, Cambridge, Mass, 


A 
| 


i a 


“LINEN 


NOISELESS 


\RUBBER WHEELS 


)]/SAVE FLOORS. 
SAVE MONEY. 


BEST IN THE WORLD. 


GEO. P. OLARK, 
(Box L.) Windsor Locks, Ot* 


COLUMBIA BICYCLES 
AND TRICYCLES, 


el 


Fireproof Non-conducting Coverings for Steam Pipes, 
Boilers, and «ll hot surfaces. Made in sections three 
feet long. Easy to apply. Asbestos Muaterials— 
Fiber, Millboard Packing, and Cement. 


CHALMERSSPENSE, Cv aru, 


For Packing the Piston Rods and Valve Stems of Steam Engines and Pumps. 
B represents that part of the packing which. when in use. is in contact with the Piston Rod. 
A, the elastic back, which keeps the part B against the rod with sufficient pressure to be steam-tight, and yet 


creates but little friction. 
This Packing is made in Iengths of about feet, and of all sizes from 34 to 2 inches square. 


The “‘ MONITOR.” | 2ext Boiler Feoaer NEW YORK BELTING & PACKING CO., oe elk THE . 
A NEW LIFTING AND NON-|_ Greatest. Range | JOHN H. CHErVER, Treas. Nos. 13 & 15 PARK ROW, Opp. ASTOR HOUSE, NEW YORK. § { { a 
LIFTING INJECTOR. yetobtained. Does JOHN D. CHEEVER, Dep’y Treas. Branches: 308 CuEstnut Sr., Psaadelphia, Pa. 164 Mapison Sr., Chicago, Ill. rien 1 ify a WeELICAN 
SuddenChangesof 
Steam Pressure. ” TILEAND CLAY RETORTS ALL SHAPES. FOR 1884. 


Alno Patent 


EJECTORS 
Water Elevators, 


For Conveying 
Water and Liquid. 
Patent Ollera, I 

bricatora, ete. 

NATHAN MANUFACTURING COMPANY, 
Sena tor catalogue. 92 & 94 Liberty St., New York. 


WITHERBY, RUGG & RICHARDSON. Manufacturers 
of Patent Wood Working Machinery of every descrip- 
tion. Facilities unsurpassed. Shop formerly occupied 
by R. Bail & Co., Worcester, Mass. Send for Catalogue. 


W.JOHNG 
ASBESTOS 
LIQUID PAINTS 
ROOFING. 


Fire-proof Building Felt, 


Steam Pipe and Boiler Coverings, Steam Pack- 
ing, Mill Board, Gaskets, Sheathings, 
Fire-p,oof Coatings, Cement, &c. 


DESCRIPTIVE PRIOE LIST AND SAMPLES FREE. 


H. W. JOHNS MFG CO., 


87 Maiden Lane, New York. 
170N. 4th 8t., Phila, 45 Franklin 8t., Chicago. 


INFORMATION 
f For Users of Stenm_Pumpa. 
Van Duzen’s Patent Steam Pump 
{Xo Packing or Oil. Is 


Requires. No Repuirs or Skill, Reli- 
No Care or Attendance. } able. 
Can pump any kind of liquid; ever 


fready ; no moving parts; all brass; ca 
amg 0Ot clog nor get out of order; fully teste 

i hundreds in daily use; every pump guar- 

m anteed; not like cheap Pumps made 

tig Of Tron; all sizes to 6 inch d-scharge; 

ae prices from $7 upward; capacities from 

100 to 20,000 gallons per hour. State for what purpose 

wanted and send for Catalogue of *' Pumps.’’ 

VAN DUZEN TIFT, Cincinnati, 0. 


Double Screw, Parallel, Leg’ Vises. 


Made and WARRANTED stronger than any other Vise 
by EAGLE ANVIL WORKS only, Trenton, N. J. 


~ ¢ er day at home. Samples worth $5 free. 
$5 to $20 fiaress STINSON & Co., Portland,Maine. 


WATER. 


Cities, Towns, and Manufactories 
Supplied by GREEN & SHAW 
PATENT TUBE AND GANG WELL SYSTEM. 


Wm. D. Andrews & Bro., 233 Broadway, N. Y. 


Infringers of above patents will be prosecuted. 


Holland Agency.—A Dutch firm, trading in techni- 
cal manufactures with the Continent. are open to repre- 
sent some further sedate articles, by preference special- 
ties. Address, with particulars. S. M. Y., care of Nygh 
& Vau Ditmar’s General Advertising Offices, Rotterdam. 


BARREL, KEG, 
Hogshead, 


AND 


STAVE MACHINERY. 


Over 50 varieties manu- 
factured by 


Truss Hoop Driving, Es & B. Holmes, 
BUFFALO, N.Y. 
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GAS ENGINES. 


Simple, Substantial, Safe, Economical. 
One horse power will pump 1,000 gallons of water 100 feet 
high per hour with 35 feet of gas. 
will pump 500 gallos 100 feet high with 25 feet of gas. 


| POWER DETERMINED BY ACTUAL TEST. 


Call and see them, or for circulars and prices address 


THE CONTINENTAL GAS ENGINE CO., 


No. 231 BROADWAY NEW YORK. 


BOOKWALTER ENGINE. 


Compact. Substantial. Econom- 
ical, and easily managed; guar- 
anteed to work well and give 
full power claimed. Engine and 
Boiler complete, including Gov- 
ernor. Pump, etc., at the low 


price of 
HORSE POWER...... . 
8 


“ Ty 


Se os wee coos 440 00 
ga Put on cars at Springfield, O. 
JAMES LEFFEL & CO., 

Springfieia. Ohio, 
or 110 Liberty St., New York. 


One-half horse power | 


E BRICh \, = BORGNER & O'BRIEN = 


FIR 


20 ST, ABOVE RACE, PHILADELPHIA. 
THE PAYNE AUTOMATIC ENCINE 

7 Gives more Power from same amount 

ws, of fuel and water than any engine 


made. and 50 per cent more power than rated at. All 

engines yarranted. an sizes jane. styles, 2 to 250 horse 
ower. Send for prices and cat gue 4 

ba BW. PAYNE & SONS, 

P.O. Box ‘7 
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FOR STEAM BOILERS 
U.S. % FOREIGN PATENTS 


FEED 


wm. aA. HARRTgSsS, 
Providence. R. 1. (Park &t.), Sixminutes’walk West fromstation. 
Original and Only Builder of the 


HARRIS-CORLISS ENCINE, 
With Harris Pat. Improvements, from 10 to 1,000H. P. 


Send for copy Engineer’s and Steam User's 
Manual. By J.W. Hill M.E. Price $1.25. 
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The Most Popular Scientific Paper iu the World. 


Only $3.20 a Year, including postage. Weekly. 
52 Numbers a Year. 


This widely circulated and splendid’; illustrated 
paper is published weekly Every number contains six- 
teen pages of useful information, and a large number of 
originai engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry. Electricity, Telegraphy. Photography, Archi- 
tecture. Agriculture, Horticulture, Natural History, etc. 

All Classes of Readers find in the SCIENTIFIO 
AMERICAN a popular resume of the best scientific in- 
formation of the day; and it is the alm of the publishers 
to present it in an attractive form, avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal affords a constant supply of instructive 
reading. It is promotive of knowledge and progress in 
every community where it circulates. 

Terms of Subscriptiou.—One copy of the SCIEN- 
TIFIC AMERICAN will be sent for one year—52 numbers— 
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of three dollars and twenty 
cents by the publishers; six months, $1.60; three 
months, $1.00. 

Clubs.—One extra copy of the SCIENTIFIC AMURI- 
CAN will be supplied gratis for every club of five subscribers 
at $3.20 each; additional copies at same proportionate 
rate. ? 

One copy of the SCIENTIFIC AMERICAN and one copy 
of the.ScIENTIFIC AMERICAN SUPPLEMENT’ will be sent 
for one year, postage prepaid, to any subscriber in the 
United States or Canada on receipt cf seven dollars bv 
the publishers. - 

The safest way to remit is by Postal Order. Draft, or 
Express. Money careiuuy placed inside of envelopes, 
securely sealed, and correctly addressed, seldom goes 
astray, but is at the sender’s risk. Address all letters 
and make al) orders, drafts, etc., payable to 


MUNN & CO., 
361 Broadway New York. 


To Foreign Subscribers.—Under the facilities of 
the Postal Union. the SCIENTIFIC AMERICAN is now sent 
by post direct from New York, with regularity, to sub- 
scribers in Great Britain. India, Australia, and all other 
British colonies; to France, Austria, Belgium, Germany 
Russia, and all other European States; Japan, Brazil 
Mexico, and all States of Central end South America. 
Terms, when sent to foreign countries, Canada excepted, 
$4, gold, for Sc! ENTIFIC AMERICAN, one year; $9, gold 
for both SCIENTIFIC AMERICAN ani SUPPLEMENT for 
one year. This includes pcstage, which we pay. Remit 
by postal order or draft to order of 

MUNN & CO., 361 Broadway, Ne 7 York. 


PRINTING INKS. 


*QHE “Scientific American” is printed with CHAS, 
ENEU JOHNSON & CO.’S . Tenth and Lom. 
bard Ste. Phila. and 47 Rose St., opp. Duane St., N. ¥ 


